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PART ONE 
Introduction 
INTRODUCTION 
Since the 1960's, science and technology have been increas-
ingly recognized as powerful influences in economic growth process. 
This is nowhere more evident than in the developing countries, which 
have in some sectors gained enormously from the use of the technolo-
gical knowledge accumulated in the industrialized countries. Agri-
cultural and industrial production, the discovery and exploitation 
of natural resources, and transportation, communications, health 
Care, education, and many other fields have benefited from technical 
innovations. Yet the transfer of technology to the developing 
countries has been accompanied by new economic and social problems. 
While some of these may be inherent in the processes of moderniza-
tion, others appear to be specifically associated with the charac-
teristics of the technologies transferred from industrialized count-
ries. 
By the late 1960's, there was growing concern about apparent 
incongruities between the goals of developing countries, their labour 
supply conditions and other resource endownments, and the technologi-
es these countries were importing. Advanced technologies were charac-
terized by the use of less labour per unit of output, meaning that 
they not only failed to expand employment as fast as output, but, 
in some instances, may actually have displaced, labor and contribu-
ted to already substantial employment. The new technologies also 
often seemed to requi re large p lan t s and equipment and thus appeared 
to the r e l a t i v e l y c a p i t a l in tens ive , a s t r a i n in countries where 
c a p i t a l i s unusually scarce . Further , the imported technologies 
appeared to requ i re the creat ion of large establishments and to 
demajid new and higher l eve l s of labor s k i l l s , to make new socia l 
demands on the count r ies , ahd to change t h e i r economic and social 
s t r u c t u r e s . 
There has , of course, been a growing preoccupation within 
developing countr ies themselves with the adaption of tedinologies 
t o the i r p a r t i c u l a r economic and p o l i t i c a l object ives and condit ions. 
Attention has turned to the p o s s i b i l i t i e s of f inding new technologies 
more su i tab le than those now ava i lab le . However, the d i f f i c u l t i e s 
in specifying precise ly the c h a r a c t e r i s t i c s t h a t would maiio new 
technologies more su i t ab le are apparent in the var ie ty of names they 
have been given in an t i c ipa t ion of t h e i r discovery. These names 
include: "labor in tens ive" , "progressive", "cap i t a l savin^i", "vi l lage 
leve l" , atid "intermediate", the term "appropriate" has come to be 
most widely used, perhaps in recognit ion t h a t there are many condi-
t ions determiniiig the degree of s u i t a b i l i t y of a pa r t i cu l a r technolo-
gy to any environment: the p o l i t i c a l and economic objectives of each 
country, i t s soc ia l s t ruc tu re and functioning, and the a v a i l a b i l i t y 
and qual i ty of i t s productive resources . 
By the mid 1960*s i t had become evident t ha t the aid and 
developanent p o l i c i e s for the third world based on the premises of 
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limitless, economic growth, permanently cneap and aDundant energy. 
These policies were bypassing the mass of people living in rural 
areas, aggravating city growth and rural decay, and forcing economic 
dependence upon nations. Formation of tne Intermediate Technology 
Development Group in London in 1965, a growing number of people in 
both rich ana poor countries begaflti to map out dillerent economic 
strategy for peor people in poor communities. The groups objectives 
are to identify need for new or imporved technologies, to develop 
technologies capable of meeting, theseneeds raising income of rural 
poor and maKing sucn technologies widely iaiown and easily available. 
In the early 197U's, the National Academy of Science U^ASj, 
National Academy of Engineering CNAE^ through the Board on Sciaace ahc 
Technology for International Developmoat ^B^STID} joined the dis-
cussion of scholars and practitioners wno were caught up in the task 
of analyzing criteria for technological choices for deveiopnent. The 
U,S. Agency for International Development (AIDJ requested to BQ3TID 
to study the issues inherent in the concept of "appropriate" technolo-
gies. 
In accordance with its usual practice, BQSTID convened a 
panel broadly representative to current knowledge and practice on 
problems of technological choices, utilization, adaption, and trans-
fer to guide the study and proauce a report. This was preceded by 
eetings of several adhoc groups brought together to chart a course 
of action. These groups were composed of economists, engineers, 
m 
i-. 
scientists, development administrators, and ottier experienced in 
the problems oi tecimology transfer, utilization, and adaption. To 
limit an inquiry that threatened to becomes as broad as the develop-
ment process itself, the panel confined its attention to the indus-
trial sector (with a brief look at agriculture) and to making re-
commendations bearing on the long term industrial development of less 
developed countries. 
Technology for developing countries is not a sort of leisure-
time hobby for timers, it is a mission on which the future of many 
countries of third world hinges. Admit that unless we redouble our 
effort to provide appropriate technology. Only labour-intensive pro-
duction method with a minimum of capital expenditure will have a 
chance of steering developing countries clear of choas. Machinery 
with a small and cheap out put would meet demand and suit the market. 
Developing countries first task will be to establish vtoat their re-
sources are, and to determine what kind of production method and 
marketing systems should go with them. 
D£V£LOPi''iENT PROCESSES AND TECHNOLOGY 
The technological decisions and the pace of technical change 
effect all development processes and in turn, are affected by them. 
The combinations and proportons in which labor, material resources, 
and capital are used influence not only the type and quantity of goods 
and services produced, but also the distribution of their benefits 
and prospects for over all growth. The significance of technologi-
cal choice made in the course of development extends beyond economics 
to social structure and political processes as well. The new pro-
ducts and new methods, which are the control features of the techno-
logical transformations in the developing countries, represent especi-
ally sharps breaks with the past and thus have specially profound 
consequences. 
Development is a complex process that varies among countries 
reflecting differences in their social structures and goals, popula-
tion patterns, natural cesources endownments, and capital accumula-
tion. In all cases, development means the alleviation of the terrible 
poverty that afflicts most of the world, but it requires additional 
resources as well as increased productivity and a wider variety of 
goods and services. By necessity, then, development requires new 
technologies. Development also involves social modernization and 
political transformations, which both require, and are affected by, ne\^  
technologies. 
The growing interest in finding and in^le-^appropriate techno-
logies reflects a recognition of the essential role of technology in 
development. Appropriate technology answer the needs as a transitional 
step on the ladder of development process. Dr. Sehu Fiacher felt 
that western technology is not capable of solving the problem of 
poverty of developing countries. Appropriate technology will be suit-
able for this purpose and should be freely advocated for developing 
countries. 
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Economic growth i s generated from severa l d i f ferent sources 
in d i f f e r o i t p a t t e r n s . In general , the following economic changes 
are combined in successful development: 
1. Increase in the amount of resources ava i l ab le . 
2. Improvements in economic efficiency with which resources are 
used. 
3 . Technological change t h a t expends the p o t e n t i a l productivi ty 
of resources . 
4. Changes in the r e l a t i v e weights in the economy of agr icu l -
t u r e , industry, and other sec tors ; and 
5. Changes in organizat ional methods, with a decl ining ro l e of 
informal and family en te rpr i se and widening scope for specia-
l i z a t i o n in production and exchange. 
Of the many problems t h a t emerged in the course of development, 
the growth of open unemployment i s among the more in t r ac tab le for 
resolving the problems are tne accelera t ion and improvement in growtii 
processes , including the use of technologies now avai lable for the 
in tens ive and e f f i c i en t use of labor . There i s l i t t l e evidence to 
suggest t ha t major researcn e f fo r t s to find e f f i c i en t ' appropr ia te ' 
technologies for small-scale v i l l a g e - l e v e l production would e i ther 
be markedly successful or contr ibute subs t an t i a l ly to development . 
The process of technological choices in the developing countries 
needs to be r a t i ona l i s ed in such a fashion tha t allows the country to 
make an impact in se lected foreign market segements. Developing coun-
t r i e s need to recognise t h e i r own a b i l i t i e s to effect ively cater the 
needs of the In te rna t iona l markets. A soc i e ty ' s capacity to adapt a 
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particular technology for its needs depend on its intellectual skill, 
acquired knowledge and knowhow of the people. From the point of 
view of employment and strictly economic grounds there would seem 
ample scope for development of new technologies better suited to 
local costs and resources - often described as appropriate or inter-
mediate technologies. The evolution, development and growth of 
appropriate technology is necessary as a corrective to all the felt 
needs and problems of the developing countries. The developing coxmt-
ries in this process of growth should not feel any tipe of depression 
and opression. Low capital added with spritual advancement makes a 
new type of culture which is valued highly in comparison to a materi-
ally advanced minus spritual achievement of a country. Developing 
countries should evolve appropriate technology which is the one cap-
able of solving of our problems with our own resources and in the 
content <£ our own social and economic aspirations. 
CRITERIA OF APPROPRIATENESS OF TECHNOLOGY 
Since the use of any particular technology is not an end in 
itself, the criteria of appropriateness for the choice of technology 
must be foimd in the essential goals and processes of development. 
These goals are concerned not only with the volumes of out put and 
income generated by an economy but also with the way they are produced 
and distributed among the population; they include, as well, particu-
lar patterns of national political change and national independence. 
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A number of different criteria have been proposed, either 
implicity or expiicity. These include the maximization of output, 
maximization of the availability of consumption of goods, maximiza-
tion of rate of economic growth, reduction in unemployment, regional 
development, reduction in balance of payments deficits, greater equity 
in the distribution of income, promotion of political development 
(Including national self reliance,, and improvement in tiie quality of 
life. Tnis last criterion has recently been interpreted as development 
by menas of relatively self-sufficient village or rural activities. 
These criteria proposed for tecnnologies decisions are often 
competitive as well as complementary. It can not be presumed tnat 
pursuing any one will automatically satisfy all or any of others. 
Therefore before, an appropriate tecnnology can be cnosen, tne crite-
rion for cnoice must be determined and, implicity or expiicity, other 
criteria must be rejected. Moreover, choices once made are not automat 
caily feasible, if a criterion otner tiiaii cost minimization is used 
lor private or for puDiic enterprise is not lii^ ely to be viable without 
continued government intervention on its behalf. Thus widespread use 
of other criteria will, in turn, require a large scale government 
programme of taxes and subsiaies or regulation for trie decision to be 
aiiective. Appropriate tecrmology snould therefore be meant exclusive-
ly for the poor. It should also be small and simple sotiiat the tech-
nical terminologies could conveniently be understood, handled and 
managed by tne common man. 
9 
TEGriNULQGlCAL DEGISIUN m AGRICULTURE 
The s p e c i a l f e a t u r e s of a g r i c u l t u r e in deve loping c o u n t r i e s 
d e r i v e in p a r t from the d i v e r s i t y of t n e i r p r o d u c t i o n s , Glimate ana 
s o i l c o n a i t i o n s can very wide ly , even wi th in r e l a t i v e l y s a a i l 
c o u n t r i e s , aha the farm p roduc t s arid t h e i n p u t s tiiey r e q u i r e a l s o 
v a r y . In a d a i t i o n , t h e r e i s g r e a t d i v e r s i t y in t h e o r g a n i z a t i o n 
of e n t e r p r i s e , Th.„ fajnily e n t e r p r i s e , as d i s t i n c t from c a p i t a l i s t 
o r g a n i s a t i o n , i s of p a r t i c u l a r importance m a g r i c u l t u r e in the 
deve loping c o u n t r i e s , in c a p i t a l i s t e n t e r p r i s e , l abo r and o the r 
r e s o u r c e s a re purchased t o maximize. P r o f i t s , vdiile i n family farms, 
r e s o u r c e s and t e c h n o l o g i e s a re chosen t o maximize the n e t r e t u r n s t o 
t h e f a m i l y ' s c a p i t a l and l a b o r as a vstoole. A number of d i f f e r e n t 
i n s t i t u t i o n s p r e v a i l in both t h e formal and i m p l i c i t c o n t r a c t s t i ia t 
r e g u l a t e tendency, l abor o b l i g a t i o n s , and use of o ther r e s o u r c e s as 
w e l l as an in decis ion-making p r o c e s s e s . These a r e n o t a l l equ iva l en t 
t o t h e p r a c t i c e s of conven t iona l bus ines s © a t e r p r i s e s and r equ i r ed 
i n d i v i d u a l a n a l y s i s . 
The sea rch for t e c h n o l o g i c a l improvements in a g r i c u l t u r e i s 
t y p i c a l l y c e n t r a l i z e d in r e s e a r c h s t a t i o n s and i s u s u a l l y p u b l i c l y 
sponsored because t h e s c a l e and t ime hor i zone of r e s e a r c h i s of ten for 
beyond what even l a r g e land owners can a f fo rd . This c e n t r a l i z a t i o n of 
t e c h n o l o g i c a l r e s e a r c h r e q u i r e s a system fo r d i s s e m i n a t i n g r e s u l t s . 
The system i s formal ized in the a g r i c u l t u r a l ex tens ion s e r v i c e s , which 
a re a l s o feed back mechanisms t h a t spur r e s e a r c h t o melt farm prob-
lems. 
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Improved seed v a r i e t i e s , f e r t i l i z e r s , p e s t i c i d e s , mechawical, 
equipment, and improved farming p r a c t i c e s have r e s u l t e d in major 
r e v o l u t i o n s in ag r i cu l tx i re in the developing c o u n t r i e s when i n d i v i -
d u a l farmers adopt t h e s e i n n o v a t i o n s , t h e i r own i n t e r e s t d i e t a t e 
the c r i t e r i o n a p p l i e d , j u s t a s i s the case of i n d i v i d u a l e n t e r p r i s e 
i n o the r s e c t o r s . The c r i t e r i o n i s u s u a l l y out put maximization or 
c o s t min imiza t ion . However, government p o l i c y can e x e r t powerful 
i n f l u e n c e s on d e c i s i o n s of i n d i v i d u a l farmers through t a x e s and sub-
s i d i e s as we l l as through d i r e c t c o n t r o l and the p r o v i s i o n of new 
t e c h n o l o g i e s . Though t h e s e p o l i c i e s can he used consc ious ly t o 
d i r e c t a g r i c u l t u r a l development, t h e i r e f f e c t s a re of ten unin$;ended 
by -p roduc t s as farmers pursue t h e i r own i n t e r e s t s . 
TECHI^ICAL DECISIONS IN SJyJALL EHTERPRI3E AND THE SERVICE 3£CTQH 
There i s impress ive evidence t h a t the p o t e n t i a l for cnoice 
of t e c h n o l o g i e s t o pe rmi t more iritentjive use of l abor i s g r e a t e r 
w i t n i n small s c a l e e n t e r p r i s e than fo r l a r g e r e n t e r p r i s e in t h e 
same s e c t o r . However, e x i s t i n g s t u d i e s nave n o t y e t e s t a b l i s h e d t h a t 
t n i s g r e a t e r employment i n t e s i t y i s c o n s i s t e n t wi tn the o tner c r i t e r i a 
of t e c h n o l o g i c a l a p p r o p r i a t e n e s s , in p a r t i c u l a r t he c r i t e r i o n of 
economic e f f i c i ency or c o s t min imiza t ion . Small e n t e r p r i s e opera tes 
in an environment wl tn many non compe t i t i ve e lements a l though t h e i r 
s i gn i f i cance i s d i f f i c u l t t o e v a l u a t e . Moreover, because i t t y p i -
c a l l y uses a r e l a t i v e l y h igh p r o p o r t i o n of family l abor ana o ther 
r e s o u r c e s n o t p rov iaed tnrough marke t s , sma l l e n t e r p r i s e does no t 
fo l low the conven t iona l r u l e s of p r o f i t maximizat ion. Even tne conti*r 
"^ vdng existence of small firms cannot "be taken as conclusive evidence 
of t ne i r a b i l i t y to meet tne t e s t of efficiency and survival in a 
competitive environment. 
Some types oi t r a d i t i o n a l small scale family enterprose are 
v e r t i c a l l y in tegrated and completely transform raw mater ial into f inai 
products . Other modern small en te rpr i ses iaave special ized to lower 
cos t s and coordinate witn l a rge r en te rp r i se . Tne successful aciiieve-
ment of t n i s goal has been f a c i l i t a t e d in some cases by government-
as s i s t ed t rade organizat ions . 
Tfl/hiie tiiere are questions about the economic efficiency of 
small scale en te rp r i se , such en te rpr i se may be successful when judged 
by the otner standards of appropriateness . Not a l l " inef f ic ien t" type 
of economic a c t i v i t y are soc i a l l y acceptable, but small-scale family 
en te rpr i se i s t yp ica l ly well regarded and i s frequently given special 
p ro tec t ion . On tne other hand, family en te rpr i se has also been the 
laws of wnat are now considered soc ia l abuses, foe exajnple, ttie 
intensive use of Cixildren and women in production, or work in un-
healthy and dangerous conai t ions , often r e s u l t i n g from the use oi 
housing ana other casual s t ruc tu res for production. 
The serv ice sectors cover a p a r t i c u l a r l y varied group of 
a c t i v i t i e s . Some need highly t ra ined profess ionals ; other sectors 
depend mainly on persons with l i t t l e or no t r a i n i n g . In tne cons-
t ruc t ion sec tor , which has a p a r t i c u l a r l y c r i t i c a l ru l e in the aeve-
lopment process, a number of a l t e r n a t i v e technica l ly feas ib le techno-
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logies can often be used. Research one high way construction tech-
niques indicate that the most labour intensive methods and interme-
diate technologies are not as economically efficient as the capital-
intensive methods, but it may still be possible to develop alternative 
highway designs for which labour intensive method do meet the effi-
ciency criterion. Alternative construction technologies may also 
have different implications for the satisfaction of the criteria of 
appropriateness other than cost minimization. 
V/ithin the service sector, the health care delivery and 
educational systems appear to have important technological alternative 
These alternatives also provide different qualities of services, and 
these quality differences maKe it difficult to judge tne acceptabi-
lity of the technological alternative by the various criteria of app-
ropriateness. 
This is also true of the marketing and storage sectors, which 
are considered important in achievement of greater benefits from 
recent increase in agricultural productivity. The potential contri-
butions of alternative technologies in these sectors remain to be 
Carefully investigated. 
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THE POTENTIAL OF RHJEWABI^ E ENERGIES IN PLANNING THE D£VELQmi!:i^ T OF 
RURAL AREAS 
For several decades now, some attention has been paid to the 
lise of renewable forms of energy as a primary source in meeting, 
either wholly or partially, the future needs of mankind. In the last 
5 years there has been considerable interest generated in this area 
in developing nations. It is quite apparent that a more comprehen-
sive programme in meeting future energy needs should also pay consi-
derable attention to energy needs of the rural sector. The principal 
reasons for this are the following: while 
Ca) Many of the persons, living in rural areas live in small 
isolated communities, which adapt well to tne use oi decentralized 
power sources, the optimum way to utilize most renewable energies 
using appropriate tecirmology. 
Cbj As renewavle energies are locally available resources, they 
do not neea the communication networks for the transportation of fuel 
required by conventional sources. As many of these rural developing 
areas nave poor transportation infrastructures, the use of renewable 
energies is more rational in these cases, 
(c) It is essential, indeveloping areas, to reduce the continuous 
drift of populations from rural areas to the towns and. cities. The 
use of renewable energies can provide an element to help increase tne 
standard of living ana, more specially, the productivity oi these 
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r u r a l areas , thereby reducing the a l t r a c t i o n for the r u r a l popula-
t i o n s to continuously move to the urban a reas . 
(d) Renewable energies are generally l e s s po l lu tan t trian other 
forms of energy u t i l i z a t i o n and are be t t e r adapted to balance the 
ecological f a c t o r s , for a hea l th i e r overa l l environment, 
ie) As current ly cons t i tu ted , many renewable energy technologies 
are labour in tens ive botn in tne i r construct ion ana in the i r operation 
Thus, an opportunity ex i s t s for learning new s k i l l s , and for the mean-
ingful employment of some of the r u r a l populations in using t he i r 
labour ana loca l mate r ia l s , to c rea te c a p i t a l ajcia to reduce the i r 
spenamg on mater ia ls such as fuel and spare p a r t s , which must, in the 
main pa r t be iniported from outside the community. This comes often 
from outsiae tne r u r a l sector or even the country a t l a rge . By per-
mi t t ing a greater cash flow within the community, i t can only serve 
to strengthen these areas economically. By reducing fuel and machiner, 
imports, and by helping to crea te loca l manufacturing f a c i l i t i e s for 
tile construct ion of the roiewaole energy equipment, the use of renew-
able energy systems can pos i t ive ly ef fect the economy as a whale. 
In r e a l i s t i c terms, the widespread use of renewable forms of 
energy wi l l requi re a concerted and d i f f i c u l t e f for t s if i t i s to be 
properly i n s t i t u t e d . Not a l l the problems w i l l be technological but 
the p o t e n t i a l e x i s t s and the prospects for over a l l develojanent are 
encouragihg. 
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AVAlUglLITY OF RH E^WABLE MERGIES 
I t i s g e n e r a l l y accepted t h a t t h e term renewable ene rg ies 
r e f e r s t o those sources based on t h e sijn, and having a sho r t time 
pe r iod of r e n e w a b i l i t y . 
The main soiorces of energy, t h e i r a p p l i c a t i o n s , and s ta te-of-
a r t a r e given in the fo l lowing s e c t i o n s : 
ENERGY SOURCE 
D i r e c t So la r 
Enerfnf ^ 
APPLICATIQNS 
Sola r water h e a t e r s 
So la r space h e a t e r s 
So la r a i r cond i t ion-
ing 
Solar r e f r i g e r a t i o n 
So la r a g r i c u l t i o r a l 
d r y e r s 
Sun d r y i n g 
Solar stills 
Solar photovoltaics 
S o l a r pumps 
SIATE-QF-ART 
New he l io t echno logy 
New he l io techno logy 
New he l io t echno logy 
New he l io t echno logy 
New he l io techno logy 
P r a c t i c e d fo r c e n t u r i e s 
New he l io techno logy 
New he l io techno logy 
New he l io techno logy 
Wind Energy 
Biomass Systems -
Wind powered 
water pumpers 
Wind powered water 
piimps (high speed 
irrigation) 
Wind electric genera-
tion (small size) 
Fertilizer production 
from wind power 
Methane generators 
(biogas plants) 
- Producer gas units 
- Production of fuels 
(methanol-ethanol) 
from biomass 
- Biomass as fuel- direct 
combustion. 
Existing technology 
New technologies under 
development 
Some established techno-
logy such new develop-
ment work 
New processes under 
investigation. 
Existing technology with 
much development work in 
progress 
Known technology some 
development work 
Some known technologies 
with new developmental 
work 
Traditional technology, 
some development worlc. 
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The list presented above are by no means exhaustive. Biomass, 
solar and wind soxorces have been used extensively in the past. 
How Can these renewable energies be exploited for the develop-
ment of the rural sectors? Several steps are needed. 
Ai^ PLlCATION TECHWOLOG^ Lii-UTATIUN PUSolblLITiES 
Solar agricul-
t u r a l Dryers 
Solar s t i l l s 
Solar Water 
hea te r s 
Solar a i r con-
d i t i on ing of 
bui ldings 
Solar refr ige-
r a t i o n 
Solar cookers 
and food war-
mers 
Fa i r ly well 
known 
Fai r ly well 
known 
Fa i r ly wel l 
known 
Needs fiorther 
development 
Not ye t fu l ly 
developed but 
systems are 
under develop-
ment 
Must be adopted 
t o each mater ia l 
dried 
Only su i tab le 
for individual 
or small commu-
n i t y water supply 
Must be adopted 
for each i n d i v i -
dual need 
Systems can be 
f a i r l y s o p h i s t i -
cated 
R e l i a b i l i t y can 
s t i l l be a prob-
lem 
Much of t ech -
nology f a i r l y 
wel l known. 
New develop-
ments are 
c ontinuing 
Baic problem in 
day time cooking, 
thougn some models 
include insula ted 
warmers viiicn 
extend effec t ive 
operat ion time 
Can be used for 
a wide range of 
ag r i cu l t u r a l , f i sh , 
meat, cneiuicai 
products 
Can convert pollu-
ted, brackish or 
s e a t water supp-
l i e s in to fresh 
water 
Systems can be 
developed for 
small and large 
sca le hot water 
needs 
Systems are beiag 
i n s t i t u t e d on a 
p i l o t bas i s for 
bui ld ing no doubt 
be improved. 
Both small, r e l a -
t i v e l y unsophis-
t i ca t ed and large 
systems can even-
tua l ly be deve-
loped 
Different types 
can be used to 
cook a l l types 
of food 
Wind powered, 
fertilizer 
production 
units 
Biogas 
tmetiianej 
production 
Producer gas 
production 
Direct combus-
t ion of orga-
n ic mater ia l 
Technology bas i c -
imown, systems 
current ly exper i -
mental 
Fa i r ly well known 
with some opera-
t i n g problems 
Fa i r l y well known 
older technology 
Technology know 
but new systems 
under development 
Requires some 
con t ro l , fea -
s i b i l i t y w i l l 
Vary as to 
r e l a t i v e cost 
01 f e r t i l i z e r 
in eacn 
Operating con-
d i t ions must 
be cont ro l led 
to ensure con-
tinuous produc-
t ion (can possi-
bly be dange-
rous) 
Needs adequ-
a te con t ro l 
(can possibly 
dangerous) 
Operation must 
be control led 
t o ensure ade-
quate r e s u l t s 
Particularly 
useful for pro-
duction of nit-
rate fertili-
zers in remote 
areas 
Can be used for 
cooking operat-
ing process 
industries, 
running engines 
for water 
pumping or 
electrical gene 
ration etui. 
Can be used for 
cooking, opera-
ting process 
industries, runn 
ing engines for 
water pumping o 
electrical gene 
ration etc. 
Can be used for 
heating, cool-
ing applica-
tions . 
Hence for renewable energy technologies to become successful, 
as an element in the over all developnent process. The implications 
of introducing a programme of renewable energy utilization are sig-
nificant and need careful planning by inter disciplinary teams. The 
legal, social, technical, economic aspects of these systems must be 
fully understood a»d all factors taken into account to ensure the 
development of appropriate systems for a given area. 
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BIQ-GAS 
The development of alternative energy sources is of vital 
importance today in view of increasing cost of oil. The economy of 
many developed and developing countries is at stake due to increase 
in oil import bills. At this stage holding a workshop in a develop-
ing countries like India, is very appropriate as the experts from 
various coxjntries, would be able to exchange their expensive in uti-
lization knowledged of technology and their experieice in utiliza-
tion of biogas. 
Developing countries have given due importance to tne develop-
ment of renewable sources of energy particularly biogas, solar 
energy, wind-mill etc. In biogas, considerable work has been done 
and different models have been stanaardised, 
Biogas is defined as tne combusible gas produced by the 
anaerobic fermentation or organic residue, materials originating 
from hxjman, animal and vegetable resources. Biogas technology is 
understood to mean the spectrum of organised knowledge including in-
puts, coredigester tecnnology and out puts. Inputs includes gene-
ration collection of organic materials, water, man power required 
for biogas generation and tneir alternative uses Core parameter 
includes tne anaerobic fermentation of organic materials in the ai-
gester. Out put includes utilisation of generated gas as fuel 
digestered slurry as fertilizer soil conditioner and health benefit 
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by hygienic disposal oi organic materials. The alternative means 
of achieving tne speciiic goals met by biogas technology {, i.e. fuel, 
fertilizer, soil conditioner, health benefit) should be considered 
on out put Parameters. 
GENERAL PRUPERTIES Ot' BIOGAS AIMD U3ES 
Methane the chief constituent of biogas is a tasteless, 
colourless, odourless and non poisonous gas with the liquifying point 
164° and freezing point - 186°C. Un combustion it yields 5t)0 BTU 
oi heat per CU fit of its volume. 
moBi>ayiS oi^ - BIO-BMERGY DEyELumB'^Ts 
China and. India have provided tne lead in the area of Diogas 
energy by t e s t i n g and developing biogas p lan ts in r u r a l areas , how-
ever, many problems r e l a t ed on tne f u l l u t i l i z a t i o n of the a l t e rna -
t i v e source of energy oDtained through biogas are required to be 
resolved before i t becomes a powerful too l of the development in the 
t h i r d world; v^ich i s worst suffer in the global maldis t r ibut ion of 
energy sources. 
These problems can be categorised as follows: 
(1) Identify the main objective or object ives of bio-energy 
development programmes^ If the objective of the programme i s to 
reach the poorest of the poor, what kind of bio-energy plants should 
be designed and how by whom? i/i/hat should be the ro l e of the community 
or family u n i t s . 
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(2) What i s the t o t a l energy budget fflf the nat ion or region or 
a v i l l age or a family and v^at component by t h i s budget can be f u l -
f i l l e d by bio-energy sources? 
(3) What are the various bio-resources avai lable such as various 
organic mater ia ls Including animal wastes, human wastes, agr icu l -
ibuEal wastes, f o r e s t refiAse, orgahic gar bage, water by a un i t , 
sev/age and s i l v i c u l t u r e -v/hich can be optimally u t i l i z ed to produced 
maximum amount of energy? Are there other bio-energy sources which 
Can be developed? 
C4} What should be tine system of bio-energy management, which 
would assure maximum efficiency and benef i t s with minimum conf l ic t s 
and waste? 
C5) What are the research and development gaps in the following 
areas? 
a} Design for various s izes 
b) Mater ia l for the construction 
c) Genetic of the micro-organisms and the po ten t i a l for the 
necessary mutations, 
d) Efficiency 
e} Maintenance 
f) j j i s t r ibu t ion of mater ia ls and systems, and 
g) Instruments of consumptions 
(6) What should be effective training system which will dis-
seminate knowledge in shortest possible time? 
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(7) What are the po t en t i a l s of s tandardizat ion of un i t s in order 
t h a t they could be pre-fabr icated and mass produced for a loca l 
assembly, thus reducing the cos t . 
(8) The bio-energy programmes should be integrated with the other 
energy development programmes in the r u r a l a reas . 
(9) At the same time, recognizing the bio-energy i s environmen-
t a l l y clean and hygienical ly safe and sound, i t should be harmonized 
with other hea l th and environmental measures. 
tlO) F ina l ly bio-energy developments should be pa r t of the t o t a l 
r u r a l planning and slum renovation programmes. 
ELEFiiilJTS OF BI0GA3 TECHI'iOLQGY 
The idea of biogas technology was f i r s t concieved for 
conserving c a t t l e dung which was other wise burnt for domestic fuel . 
Conservation of organic waste pa r t i cu l a r l y c a t t l e dung was essne t i a i 
t o meet tlie demand of organic f e r t i l i z e r for a g r i c u l t u r a l production. 
The basuc parameters assxjmed for designing biogas d iges ters 
are : 
a) y ie ld of gas 0.O36 cu meter perky of dung 
b) vetent ion period for fermentation - 50 days 
c) so l id concentrat ion -7 to 9 percent; fresh c a t t l e dung 
mixed with water a t 1j1,25 proportion by volume; and 
d) gas del ivery pressiire a t the plant - 10 cm water column. 
Taking into account these parajaeters to produce one cubic 
meter gas per day, volume of digester required will be 2,5 cubic 
meters. Similarly the holding capacity of gas storage tank is 
proved at 50 percent of the rated gas production per day as it is 
presumed the gas collected in the night will meet the morning 
requirements and gas collected during the day time will meet the 
evening requirements. 
There are three components in biogas plant viz. digester 
gas holder and distribution line and gas appliances. 
1, DIGESTER:- The digester are constructed below ground level 
having a depth of 3 meters. Volume of digesters is modified taking 
into account the availability of cattle dung and the requirement of 
gas digester are constructed by brick masonry with cement 
and with a bottom foundation of cement concrete. Stones can also 
be used in place of bricks vtoerever available. The inside of diges-
ter is covered with cement plastering to prevent leakage of water 
through digester wall. In the case of gas plants having the gas 
production of more than 3 cm.m. The digester is divided into two 
chambers having a middle or a circular partition wall. The digester 
is connected to inlet tank constructed c'9" above top level of gas 
plant where cattle dung and water are thoroughly mixed. Care is 
taken to prevent solid materials enetering into the digester by 
providing sand traps. Floating materials like grass,Reaves etc. are 
i-0 
are also removed before feeding the slurry into the digester to 
prevent scijm-formation. The outlet pipe is opened at 3" below tap 
of the digester* 
2. GAS .HOLDER;- Gas holders are manufactured by using mild steel 
structural materials and mild steel sheets. The gas holders are 
circular in shape bottom of which is kept open for collection of gas 
and roof is covered by sheet. To guide the movement of gas holder 
a central guide system is installed in the digester which helps the 
movement of gas holder properly so as to deliver the gas at a cons-
tant pressure of about 10 cu,m. water column. The storage capacity 
of the gas holder is normally 50 percent of clays gas production. 
Gas outlet is also provided on the top of gas holder to regulate> 
the supply of gas. 
3. DISTRIBUTION LINE AND GAS APPLIANCES;- Gas is supplied through 
galvanised iron pipe or high density P.V.C. pipe to the point of 
use. The diameter of the pipe is decided depending on the distance 
of gas to be carried and also consumption of gas at the point of 
use. Pipe line is fixed by providing proper slopes and also with 
facility to take out the condensed water collection in the pipe 
line. 
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BIQGA3 TECHNOLOGY FOR RURAL DEVELOmENT 
The development of b iogas technology in Ind i a i s the r e s u l t 
of long y e a r s of exper imenta t ion with r e g a r d t o t h e s u i t a b i l i t y of 
Var ious types of p l a n t invogue. However, i n s t a l l a t i o n of l a r g e s i ze 
p l a n t s such as community and i n d u s t r i a l gas p l a n t s a r e new p r o p o s i -
t i o n s which r e q u i r e f u r t h e r r e s e a r c h and exper imen ta t ion . To improve 
t h e economic c o n d i t i o n of t h e r u r a l masses i t i s necessa ry t o p r o -
v i d e g a i n f u l work dur ing the n o n - a g r i c u l t u r a l seasons . In t h i s back-
ground Khadi and V i l l a g e I n d u s t r i e s Commission was e s t a b l i s h e d by the 
government of I n d i a by an Act of Par l i ament and i s was charged with 
t h e r e s p o n s i b i l i t y of p l ann ing , o r g a n i s i n g and implementing programme 
f o r the development of t r a d i t i o n a l i n d u s t r i e s and hand spun and hand 
woven c l o t h . The Khadi and V i l l a g e I n d u s t r i e s Commission could 
p rov ide employment t o about 3 m i l l i o n peop le . 
I n d i a i s predominant ly a g r i c u l t u r a l count ry and 80 pe rcen t of 
i t s popu la t ion l i v e in the count ry s i d e . The major source of fue l 
f o r house hold needs i s f i r e wood, c a t t l e dung cakes ana crop 
r e s i d u e s . Excess ive use of firewood fo r f u e l i s r e s u l t i n g in imbu-
l a n c e , l i k e delayed monsoon, s o i l evos ion, f l o o d s e t c . S i m i l a r l y 
t h e use of c a t t l e dung cake fo r f u e l i s d e p r i v i n g s o i l of organic 
manure hav ing a d i r e c t e f f e c t on a g r i c u l t \ a r a l p roduc t ion . The use 
of f irewood and c a t t l e dxing cakes and crop r e s i d u e s fo r f u e l i s 
h i g h l y i n e f f i c i e n t , cumbersome and unhyg ien ic . Due t o the smoke 
produced by u s ing firewood e t c , t he women f o l k in r u r a l a reas suffer 
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from ca t a rac t of eyes, b ronchi t i s e t c . use of biogas not only-
supplement energy production but also helps conserving organic 
manxire v^ich i s otherwise burnt fue l . In addi t ion, hygienic condi-
t i on of the r u r a l family i s a lso improved. 
I t i s estimated t h a t over 30 percent of 980 mil l ion tonnes 
of c a t t l e d\ing production in India i s burnt for fuel which would 
otherwise be used as organic manure. In terms of n u t r i e n t s , i t i s 
equivalent to a t h i r d of I n d i a ' s chemical f e r t i l i z e r use. If the 
e n t i r e quanti ty of 980 mil l ion tonnes of c a t t l e dung produced i s put 
through gas p l an t s , i t can produce gas eneough for domestic fuel 
requirement for A87 mil l ion persons and production of country 's 
organic manure w i l l increase by 350 mil l ion tonnes. Because the 
gobar gas p lan ts produce more 43% more manure than conventional com-
post methods, a lso give 20^ more heat than burning dxmg caKes, 
There are another waste mater ia l s l ike poultry droppings, agr icu l -
t u r a l residues e t c . which can be digested in a gas p lan t . 
The Government of India and other agencies l i ke KVIC are 
very keen on the large scale implementation of the biogas programme. 
Apart from providing fuel and f e r t i l i z e r the biogas p lants as designed 
by the KVIC not only help maintain r u r a l hygiene but are simple to 
operate . This has a t t r ac t ed the i n t e r e s t of many developing countries 
so as to seek technica l know-how and get t i jeir personnel t ra ined . 
In India, the biogas programme received a t ten t ion of the 
s c i e n t i s t s and technologis ts as far back as in 1939. A number of 
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experiments had been undertaken by research i n s t i t u t e s and ind iv i -
dua ls . Mention has to be made of the poineering research world 
done by Indian Agricul tura l Research I n s t i t u t e , Delhi, Pune 
Agr icul tura l College ahd Dadar Pur i f ica t ion Plant , in adopting a 
p r a c t i c a l p lan t for producing combustible gas by using cowdung as 
the main iaput . The idea of the present c en t r a l guide system 
design p lan t was evolved in the year 1954 by Shri Jasbhai J . Pa te l . 
I t was taken over by Khadi and Village Indus t r ies Commission in the 
year of 1952 for f i e l d implementation. There are two main types 
of p lan ts developed by the commission v i z . the v e r t i c a l and ho r i -
zonta l designs, ranging from 2 to 140 cubic meter capacity gas 
production per day. 
The Khadi and Vil lage Indust r ies Commission has standardized 
Various types of biogas p lan t s of d i f fe ren t s izes to meet the local 
condit ions depending upon the a v a i l a b i l i t y of organic waste for 
production of biogas. Over 80,000 biogas p lan t s have so far been 
i n s t a l l e d . I t i s contemplated to i n s t a l more than half a mill ion 
biogas p lan t s in the current f ive years plan period. The KVIG is 
making a l l e f fo r t s to give utmost encoioragement to t h i s programme 
not only to solve the energy and f e r t i l i z e r problems but to improve 
the environmental condit ions as were in the r i i ra l areas . I t would 
a lso be reduce the drudgery of women folk, time taken for cooking, 
co l l ec t ion of firewood and other fue l s . The biogas programme i s 
a lso very important prospective energy source for r u r a l areas which 
w i l l have a d i r e c t bearing on minimising deforesta t ion to prevent 
ecological imbalance. 
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A s i d e s extending free technica l ass is tance for s e t t i ng 
of biogas p l an t s , the commission also provides f inanc ia l assistance 
to individuals and i n s t i t u t i o n s in te res ted im se t t i ng up of biogas 
p l a n t s . 
In the i n i t i a l s tages the pace of progress was very slow as 
i t was necessary to convince the people about the usefulness of the 
programme, which took considerable time. However, by pe r s i s t en t 
e f for t s made by the commission, the programme was accepted by the 
farmers and by 1974 about 7000 plants were i n s t a l l e d . The i n s t a -
l l a t i o n of biogas p lants helps in providing employment to ski l led 
and semi-ski l led artisar/Sand educated unemployed persons. 
This mul t ibenef ic ia l biogas progranme w i l l be one of the 
ansers for the complex problems r e l a t i n g to source of energy for the 
service of mankind. 
The Khadi and Vil lage Indus t r ies Commission i s not only 
providing technica l know-how within the country b^it taking par t in 
t ransfer of t h i s technology to other developing c o u n t r i e s - a l s o 
mainly through U.N. agencies. Tlrie KVIC's technica l know-how has 
already be availed of by Sr i Lanka, Tanzania, Nepal, Braz i l , Uganda, 
Upper Volta, and Somalia and requests from several other developing 
countr ies have been received. 
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BIQGAS ENGINES 
With t h e f o s s i l f u e l and i t s a larming h igh p r i c e , the 
s c i e n t i s t s aM t e c h n i c i a n s a r e in search of f i n d i n g out ways and 
means of u t i l i s e b iogas as s u b s t i t u t e to the e x t e n t p o s s i b l e . The 
K i r l o s k e r Oi l Engines L t d , , Pune, have modified t h e i r o i l engines 
which can be run on b iogas wi th added advantages . 
Biogas can be used in i n t e r n a l combustion engines by two 
ways: 
1, Making an engine runn ing e n t i r e l y on b iogas by prov id ing 
spark p lugs t o i n i t i a t e combustion and 
2 . Using d i e s e l as p i l o t i n j e c t i o n t o i n i t i a t e combustion 
and use b iogas mainly produced power, 
K i r l o s k a r b iogas engines work on 85% b iogas and 15% d i e s e l 
when s u f f i c i e n t b iogas i s a v a i l a b l e , 
(A) QPERATBIG BIQGA3 H^GBiES: 
Operating biogas engines is very simple. Engine is to be 
started with gas cock in closed position. Initially engine starts 
as normal diesal engine. The cock for biogas is then to be switched 
on. The engine now works on dual fuel. To admit the gas the level 
is pulled down and the engine works on dual fuel. 
(B) ADVANTAGES OF BI0GA3 ENGINES: 
^* Saving in diesel consumption; For Kirloskar biogas engines 
only 15 percent diesel is required. Rest of the power is developed 
from biogas. 
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2. Reduction in smoke d e n s i t y ; As compared t o an engine working 
e n t i r e l y on d i s e l smoke d e n s i t y of b iogas engine i s l e s s . 
3 . Engjines c l e a n l i n e s s ; Biogas i s a c l ean f u e l as compared t o 
d i e s e l . In case of b iogas engine carbon d e p o s i t s a r e l e s s L u b r i c a t -
ing o i l remains c l ean and l u b - o i l change over pe r iod i s almost doub-
l e d . 
(C) APPLICATIONS; 
1» Pump s e t ; Pump s e t i s one of the most common a p p l i c a t i o n 
of b i o g a s . 
2 . Thresher ; These engines can a l s o be used f o r t h r e s h e r 
a p p l i c a t i o n , 
3 . Ctiaff c u t t e r ; Biogas engines can be used for chaff c u t t i n g . 
4 . Genera t ing s e t s ; RDA 640 KVA b iogas engine gene ra t i ng s e t 
i s a t B h a r t i y a Agro I n d i i s t r i e s Foundat ion. Urli-Kanchan near Pune-
c h i l l i n g p l a n t and chaff c u t t e r s a re be ing rxm on t h i s g e n e r a t i n g 
s e t . 
5 . S l u r r y making; CAl b iogas engine i s a l s o used for making 
s l u r r y f o r f eed ing t o the gas p l a n t . Biogas engine thus can be used 
fo r a l l the s t a t i o n a r y a p p l i c a t i o n s of d i e s e l eng ines . Much saving 
Can be achieved wi th b iogas eng ines . 
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Relevant Data For Indian "Blogas" Plants 
Input of manure (dry wt . ) 
Production of gas 
approx, 2.8 kg/day per buffalo 
approx. 2.0 kg/day per cow 
approx, 0.8 kg/day per calf 
At 1540, 0.18m^ of gas/kg of 
manure 
Energy of gas 20 lAJ/mr 
Burning efficiency 60% 
Ef^fective (useful) heat 
obtained 
12 YiJ/isr of gas 
Production of fertilizer 0.72 kg of dry sludge with 290 
nitrogen/kg of manure 
Gas consumption: 
for cooking 
for lighting 
for motive power 
0.34 m per person per day 
g 0,l25ni per hour - per lam of 100 
candle power 
3 0.425 m per horse power hour 
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SOLAR ENERGY 
In t h e p r e s e n t severe energy c r i s i s t h e world i s faced wi th , 
demand f o r a l l k inds of energy has been s t e a d i l y r i s i n g . In a few 
decades t h e r e w i l l be no o i l l e f t f o r g e n e r a t o r s producing e l e c t r i -
c i t y or fo r t r a n s p o r t a t i o n , no w i l l t h e r e be any n a t u r a l gas , the 
c l e a n e s t burn ing f o s s i l f u e l . That i s why the problem a r i s e s of 
f i n d i n g new and more powerful r e s o u r c e s which would be p r a c t i c a l l y 
u n l i m i t e d and r e l a t i v e l y easy t o ha r i i e s s . 
Among the major energy sources a v a i l a b l e , s o l a r energy i s 
b a s i c t o man's very s u r v i v a l on e a r t h . So la r energy i s the energy 
t r a n s m i t t e d from the sun. I t s a t i s f i e s t h r e e impor tant r e q u i r e -
ments of any energy source . I t i s p l e n t i f u l , p o t e n t i a l l y , inexpen-
s i v e , and i t s u t i l i z a t i o n has l i t t l e impact on environment. Gancher, 
an eminent s c i e n t i s t has s a i d "If man's in genu i ty through t h e 
y e a r s had been d i r e c t e d t o the u t i l i z a t i o n of s o l a r energy in s t ead 
of t h e development of d e v i c e s t o consume f o s s i l f u e l s , i t i s qu i t e 
conc ievable t h a t we might today have a s o l a r economy j u s t as e f f e c -
t i v e as our f o s s i l f u e l economy". 
The e a r t h r e c e i v e s s o l a r energy a t a range of 5 .4 x 10 
J / y e a r , This i s e q u i v a l e n t t o about 30,000 t i m e s , t h e source of ene-
rgy used a t the p r e s e n t t i m e . Harness ing t h i s power r e q u i r e s know-
ledge of the n a t u r e of s o l a r i n s o l a t i o n , t he f a c t o r which inf luence 
i t s i n t e n s i t y and t o o l s which u t i l i z e such energy. 
'J V 
Man has appreciated for thousaJids of years tha t l i f e and 
energy flow from the sun. Socrates (470-399 BC) i s believed to have 
been the e a r l i e s t philosopher to describe some of the fijndamental 
p r inc ip le s governing the use of solar energy in appl icat ion to build-
ings as the following passage from Xenphon's Memorablia Indicates ; 
In houses with a southerly aspect, the rays of the sun pene-
t r a t e into the por t icos during the winter, but in the summer the 
sun 's path i s d i r ec t l y over our heads and above the roofs , we should 
bui ld to south side higher, to catch the winter sun, and the north 
s ide lower to exclude the cold winds. 
The f i r s t so lar operated water pump was invented by Salamon ae 
Caus (1576-1626; a French engineer who described t h i s machine in 1615. 
An early example of solar cooker i s recorded by De Saussure, a Swiss 
philosopher (1740-1799) in l e t t e r s to Buff on and La Jo\jmal de Par i s . 
These descr ibes how he had constructed a se t of concentric glass 
chambers and cooked soup in the cen t re . 
Experiments to determine the in tens i ty of sun ' s radia t ion the 
so la r constant - were f i r s t car r ied out a t the beginning of the 19th 
century by Si r John Herschel, who invented an antino meter "an 
instrument for measuring the in t ens i ty of heat in the sun's rays" . 
In con t ras t to these t h e o r e t i c a l ideas , a French JRrofessor, August 
Mouchot, had apparently constructed a parabolic focussing minor 
which he used to drive a small steam engine in 1860. Subsequently 
he exhibited a "solar pumping - engine" in Paris in 1866 and also 
experimented with solar cookers. 
India was another co-untry in which early work was carried out. 
Mr. W. Adams, an Qaglish resident of Bombay, invented a solar .cooker 
consisting of a conical reflector 0.711 m in diameter made of wood ana 
lined with common silvered cheap glass. "The rations of seven soldiers, 
consisting of meat and vegetables, was thoroughly cooked by it ia two 
hours in January, the coldest month of the year in Bombay". 
The first major symposium on wind and solar energy was held in 
Wew Delhi in October 1954 andthe need to establish closer links between 
the various countries led to the formation of base ana applied solar 
energy research, the fostering of science and technology relating to 
application of solar energy and the compilation and dissemination of 
information relating to all aspects of solar energy. The New Delhi 
symposium was followed in November 1955 by two conference in Arizona, 
and the second was a world symposium at Phoenix, where a large variety 
of solar equipments was displayed, including radiation measuring 
instruments, water and air heaters, cookers, models of various solar 
houses, high temperature furnaces, water stills, photovoltaic conver-
ters and several different types of engine, the largest developing 
about 2.5 hp. Several other conferences were held during the next 
15 days. 
Two major reports were published shortly before the UNESCO 
conference "the sun in the service of mankind" in Paris, July 1973. 
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Both reports highlighted, the benefits which countries could obtain 
from solar energy applications. Interest in solar energy research 
and development has continued to spread very rapidly since then and 
an impression of the extent of world activity in 1976 can be obtained, 
SOLAR ENERGY FCR RURAL DEVELQPM£MT 
One of the greatest incentives for developing new technologies 
is the demand for low-cost, robust equipnent that can use local 
resources in the developing countries. Solar energy is the basis of 
all life. Solar energy is abundantly available in most of the coun-
tries including India. It can be converted directly into heat, fuel, 
mechanical energy and electricity. Conservation of solar energy 
Can be non polluting and the maintenance cost of solar appliances is 
almost negligible. Various Research and Development project are being 
sponsored to conduct research on fabrication of solar cells, collec-
tors and assembling of appliances like solar pumps, cookers^ , maters, 
driers etc. 
Applicatiom of solar energy to the rural sector will form the 
main plank of research prograimne drawn up by the energy ministry. TIK 
main areas of research include application of solar energy for agri-
cultural purposes and power generation in remate areas. The basic 
research is being carried out by the universities, Indian Institutes 
of Technology, research institutions, Bharat Heavy Electricals Limitec 
and Central Electronic Limited. Solar pujnps have been given high 
p r i o r i t y with twelve l abora to r i e s and ins t i tu t ioms working on them. 
The Bi r l a i n s t i t u t e of Technology a t P i l an i has developed and 
t e s ted models of s ingle shot per day, contact vapour type pump. I t 
i s now working on mul t i -shot pumps and a lso water cooled pumps, whicn 
can work on almost continuously. Testing an expander type pump i s 
being conducted by the National Physical Laboratory. A French Pump 
i s being tes ted a t Aurovil le , Pondichery. At Annamalai University 
so la r d r i e r s have been developed. And a 10 tonne paddy d r i e r has 
been i n s t a l l ed a t Punjab Agr icul tura l Universi ty, Ludhiana. 
Solar water hea te rs have been developed and some are being 
manufactured. However, there i s considerable var ia t ion in cost ana 
eff iciency in the maniofacture of these hea t e r s . The main aspect of 
research nov/ i s the optimisation of the overa l l system including 
storage and cos t e f fec t ive designs for small, medium and large scale 
appl ica t ion. 
Solar water hea te rs are reported to be ava i lab le . Commerci-
a l ly in several count r ies . The Indian Agriculture Research In s t i t u t e 
has developed a solar energy col lec tor-cum-dr ier . The Foresh 
Research I n s t i t u t e , Dehra Dune, has developed a solar k i ln for 
drying tumber. According to exper ts , so lar drying can be used for 
croplike saffron, apr ico ts and black mushrooms. But most of the 
d r i e r s are small and can not be used for major crops. 
The use of solar energy for desa l ina t ion of sea water and 
conversion of brackish waters in to potable water i s the main r e se -
arch work of the cen t r a l s a l t and Marine Chemical Research I n s t i t u t e , 
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Bhavanager, for appl icat ion in cos t a l areas of Gujarat and Tamil 
Nadu and in arid and semi ar id areas of Rajasthan and Haryana. The 
i n s t i t u t e has constructed a p i l o t p lan t of 1000 l i t r e per day capa-
c i t y . They are i n s t a l l i n g so la r d i s t i l l a t i o n plants in Gujarat 
v i l l a g e s . A pro jec t to develop a prototype of 10 k i l o watt solar 
power u n i t , using the technology of absorbing heat energy from solar 
r ad i a t i on and converting in to mechanical energy and then to e l e c t r i -
c a l energy, has been taken up in col laborat ion with West Germany. 
This un i t w i l l have an organic vapour sevew expander type turbine 
coupled to a generation ajid medium temperature f l a t p l a t e . 
Solar co l l ec to r s w i l l be used for co l l ec t ion of solar energy 
and t ransfer to pressures organic f lu id system. The co l lec to rs 
thermal s torage and closed f l u id c i r cu l a t i ng system, includimg the 
pump and condensing water system, would be developed in India. 
Thermo-electric power conversion system, cont ro ls and bat tery storage 
system w i l l be developed in West Germany. Under the respons ib i l i ty 
of BHEL In cal loborat ion with National Physical Laboratory, the uni t 
i s being in Indian I n s t i t u t e of Technology, Madras. 
The Central Electronic Limited has accepted r e spons ib i l i t y 
for coordination of research and product development of solar e lec -
t r i c c e l l , for d i r e c t conversion of solar energy in to e l e c t r i c a l 
energy. A comprehensive programme of research and development in 
t h i s area envisages i den t i f i ca t ion of tne most promising type of 
solar e l e c t r i c c e l l s development and es tab l i sh ing a p i l o t plant for 
fo r the production of low cost so la r a l l panels . The cen t ra l 
Electronics has drawn up a time-bound programme for low cost c e l l , 
which can have appl icat ion in r u r a l a reas . 
The research and development e f fo r t s now being pursued in the 
coi;intry for the u t i l i s a t i o n of solar energy in r u r a l areas should be 
encouraged. The efficiency of many of the devices, such as solar 
hea t e r s , d r i e r s , d i s t i l l e r s , engines and pumps has to be improved 
considerably before they can be put to large scale conunercial use. 
I t i s envisaged t n a t in India hot water system wi l l probably be 
effect ive in large ho t e l s , hos t e l s and hosp i t a l s and effor t are undei 
way for building a few demonstration un i t s to gain experience in suci 
systems and work out the cost ef fec t iveness . While solar pumps and 
engines may be useful in i r r i g a t i o n and solar d i s t i l l a r s for obtainir 
pure drinking water in rioral areas , the appl icat ion of considerable 
promise i s solar drying. 
The large scale appl icat ion of solar energy has to be judicioi 
t o achieve the bes t r e s u l t s . A study of the energy requirement both 
a na t iona l and regional l eve l which can be s a t i s f i ed par t ly or fully 
by means of solar energy i s must. 
SOLAR CQUKIMG; Cooking i s the e a s i e s t p r a c t i c a l d i r ec t use which 
Can made of solar energy. I t was found possible to bring aquant of 
water to boi l ing within 10 minutes, even though there was show on the 
ground. These solar cookers are made of vacuum molded plast ic ,covere 
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with aliiminized p l a s t i c and se t in a frame made of e lec t r ic -condui t 
p ip ing. They weigh l e s s than 20 pounds and they should he cheap to 
manufactiire. A heavier type of spun aluminium was t r i e d a few years 
ago in Ina ia . The hab i t s and customs of the people are also impor-
t a n t fac tors in introducing solar devices. In some arid regions, 
the subs t i tu t ion of solar cooking for cooking with wood, charcoal, 
or cowdung could help grea t ly in saving money and labor and in dec-
reas ing the s o i l evosion caused by pul l ing up vegetat ion for fuel . 
SOLAR HOUSE HEATILNIG; Only a few experimental houses have been heatea 
by sun in such a way tha t the heat can be stored for l a t e r use when 
the sun i s not shining. Storage i s pebble beds, water tanks, and tiie 
sodiiom sulphate (Nap'^ O, . lOHpO) have been t r i e d . In mild, sunny climate 
where the heat must be stored for only one n igh t , complete solar house 
heat ing may be p r a c t i c a l , but in locat ions where winters are severe 
or cloudy whether may continue for several days, the i n s t a l l a t i o n 
snould contain provision for aux i l l i a ry heat ing with fue l . 
Perhaps the g rea tes t immediate opportunity for solar house 
heat ing l i e s in areas where the heat ing of small houses now i s done 
with wood or shrubs col lected by hand t ransported with d i f f i cu l t y . 
Here the problem to be solved are low-cost investment and means of 
c i r cu la t ing a i r or water in the absence of e l e c t r i c a l power. Collec-
t o r s of thin p l a s t i c tubes la id on the roof offer p o s s i b i l i t i e s for 
low cost and easy t r a n s p o r t a b i l i t y . 
39 
SOLAR COOLING MiD REFRIGERATION; The immediate oppor tun i ty and 
need fo r the use of s o l a r energy in c o o l i n g l i e s n o t in developed 
c o u n t r i e s bu t in h o t , deve loping c o u n t r i e s when cool ing i s needed 
most, the s u n ' s energy i s .usual ly a v a i l a b l e . I t i s q u i t e p o s s i b l e 
t o use abso rp t ion and deso rp t i on of v o l a t i l e gas in a small hand -
opera ted r e f r i g e r a t o r . For example, ammonia may be dr iven out of a 
water s o l u t i o n by s o l a r h e a t i n g and condensed as l i q u i d ammonia in 
ano the r compartment a t room t empera tu re . Again, an absorbed gas may 
be dr iven out of a s o l i d adsorben t and l i q u i f i e d and absorned. A 
simple t w o - b a l l d e v i c e has been opera ted coo l a r e f r i g e r a t o r ; i t 
r e q u i r e s removal and exposure t o t h e sxxn fo r two h o u r s . This hand 
l a b o r would n o t be accepted in a community where e l e c t r i c i t y i s ava i l -
a b l e , but t h i s type of s o l a r r e f r i g e r a t o r does of fe r tne p o s s i b i l i t y 
of p r e s e r v i n g food and improving n u t r i t i o n in non i n d u s t r i a l i z e d 
a r e a s . 
I t should n o t be too d i f f i c u l t t o a r range s o l a r cool ing of 
houses whi le thw sun i s s h i n i n g . Two s e p a r a t e u n i t s a re involved. 
In one, the gas i s d r iven ou t by s o l a r h e a t i n g and condensed in the 
house in a l o c a t i o n where t h e h e a t evolved can be conducted out 
through a chimney. In o the r u n i t , t he condensed gas i s reabsoroed in 
t h e absorbing v e s s e l , which i s a t room tempera ture - and the v e o o r i -
z a t i o n of t h e gas coo l t h e room. 
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The research challenges have are to find su i tab le vaporizable 
l i qu ids and absorbinti mater ia l s not requi r ing high pressures and 
heavely containing ves se l s , and to arrange the par t s of the system 
so tha t they can he eas i ly operated by hand. 
To sum up, the so lar energy i s the r e a l answer for the energy 
problem t h a t is clouding the prospects of mankind. I t i s v i r t u a l l y 
inexhaust ib le , non-pol lut ing, and i s avai lable wherever the sx^n-
shines, 'With appl icat ion of t h i s energy source i t i s possible to open 
the flood gates of a new economic ac t iv i ty through out the country. 
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AIM SCOPE AM) METHODOLOGY 
The present study displays in the form of annotations all the 
significant literature that is available in the field of Appropriate 
Technology in third world. The bibliography is exhaustive in nature 
and an attempt has been made to cover all aspects of Appropriate 
Teciinoiogy in third world, 
I am confident that this bibliography will be useful to all 
those who have some interest in the field of Appropriate Technology 
in third world. Research Scholars, Scientists and Technologists 
in the field of Appropriate Technology in third world will find it 
helpful. 
The work has been diviaed into three parts: 
The pa r t one deals with the introduction on the Appropriate Teciinology 
in the t h i rd world. 
The p a r t two which i s the main pa r t of the present study cons i s t s of 
an annotated l i s t of 251 documents. 
The pa r t th i rd consis ts of Alphabetical Index, 
METHODOLOGY 
While s t a r t i n g with t h i s tasK a general survey the l i t e r a t u r e 
in Maulana Azad Library, Aligarh Muslim Universi ty, Indian Council 
World Affairs , New Delhi, Indian Ins t i t i i t e of Technology, i\iew Delhi 
has been made. 
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After s ea rch ing the l i t e r a t u r e e n t r i e s were recorded on 7" x 5" 
Cards , The e n t r i e s in the b ib l iog raphy c o n t a i n s a b s t r a c t s g iv ing 
e s s e n t i a l in format ion about the a r t i c l e s documented. 
STmDARD FOiXQWKD 
E n t r i e s of t h e b ib l i og raphy have been prepared according t o the 
Indian s t anda rds recommendations fo r b i b l i o g r a p h i c r e f e r ence 
( IS : 2381-1963) and Ranganathan 's c l a s s i f i e d c a t a l o g u e code. 
The e n t r i e s of t he main b ib l iog raphy con ta in the fo l lowing 
in fo rmat ion : 
1. S e r i a l number 
2 . Name of the au'thor 
3 . T i t l e of t h e c o n t r i b u t i o n i n c l u d i n g s u b t i t l e i f any 
k. T i t l e of p e r i o d i c a l 
5 . Volume number 
6. I s sue nxomber 
7. Year 
8 . I n c l u s i v e pages c o n t a i n i n g c o n t r i b u t i o n . 
SPECI^ 'iaM ENTRY 
ALBEE (Alana) . Kunun e l J a d i d : I n t r o d u c t i o n of ah improved 
c h a r c o a l cooking s t o v e . APPJ^op^l'^te Technology ^ 11 ^ 1; 1984, June; 12. 
ABSTRACTS 
The entries in the bibliography contain abstracts giving the 
essential information about the articles documented. 1 hope those 
using the bibliography will find them useful. 
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E f f o r t s have been made t o a r range t h e e n t r i e s under c o -
e x t e n s i v e s u b j e c t head ings . For t h i s purpose a comprehensive l i s t 
of sub j ec t headings was compiled. Although t h e r e i s always scope for 
d i f f e r e n c e of opinion on any i s s u e , the l i s t of s u b j e c t headings w i l l 
g e n e r a l l y be found fo l lowing a l o g i c a l h e l p f u l sequence. Unaer the 
s p e c i f i c s u b j e c t headings t h e e n t r i e s have been arranged a l p h a b e t i -
c a l l y by a u t h o r . The e n t r i e s a r e s e r i a l l y nxombered. 
P a r t t n i r d c o n s i s t s of the fo l lowing I n d i c e s ; 
AUTHOR It^ DEX 
In t h i s index au thors have been a l p h a b e t i c a l l y arranged and 
e n t r y numbers of main b i b l i o g r a p h y given a g a i n s t t he a u t h o r ' s name. 
Al l r e f e r e n c e s have been made t o the ent ry number of main b ib l iography , 
TITLE IiNiDia; 
In t h i s index e n t r i e s have been arranged in a l p h a b e t i c order 
under the t i t l e of t h e a r t i c l e and en t ry number of t h e main b i b l i o -
graphy given fo r r e f e r e n c e . 
The s u b j e c t index has n o t been prepared fo r the reasons t t ia t 
t h e b ib l i og raphy i t s e l f has been arranged a l p h a b e t i c a l l y by sub jec t 
headings and s u b j e c t index would have been a d u p l i c a t i o n of the same 
sequence. 
I hope i t w i l l be found very u s e f u l in malting use of b i b l i o -
graphy. 
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APFROfRlATE TECHNOLOGY 
1. APPROPRIATE TECHNOLOGY For the third world. Appropriate 
technology.11.2; 1984, Septemberjl. 
Describes that by the mid 1960s it had become evident 
that the aid and development policies for the third world based 
on the premises of limitless, economic growth, permanently cheap 
and abundant energy. These policies were by-passing the mass of 
people living in rural areas, aggravating city growth and rural 
decay, and forcing economic dependence upon nations. Formation 
of the intermediate technology development group in London in 
1965, a growing number of people in both rich and poor countries 
began to map out different economic strategy for poor people 
in poor communities. The Groups objectives are to identify needs 
for new or improved technologies, to develop technologies capable 
of meeting these needs-raising incomes of rural poor- and maKing 
such technologies widely known and easily available. 
2. EPPLER (Erhard). Technology for the third world. Commerce.127. 
3262; 1973, November 10; 4-7. 
Describes that Technology for developing countries is not 
a short of leisure-time hobby for part timers; it is a mission on 
which the future of many countries of the third world hinges. 
Admit that unless we redouble our efforts to provide appropriate 
technology X see very little hope for many countries. Ctoly labour 
intensive production methods with a minimum of capital expenditixre 
will have a chance of steering developing countries clear of choas. 
Machinery with a small and cheap out put would meet demand and 
suit the market. Developing countries first task will be to esta-
blish what their sources are, and to determine what kind of pro-
duct icai method and marketing systems should go with them &^or 
adopting technology. If the adopted technology remains in ah 
embiyonic state, the resources of third world will remain unutili-
sed, manufactured goods will be reseirved. 
3. HODA (MM). Role of Appropriate technology, Yo.iana. 23| 1A&15; 
1979, August 15; 47-51. 
Author says that the technology to achieve objective should 
be appropriate to the situation of the poverty. It should be the 
role of appropriate science and technology to use modem knowledge 
to bring forth its human face for alleviating the hopeless condi-
tion of the poor people. Appropriate technology for agriculture 
will make use of the local resources like animal power arid soaimal 
drawn equipments, organic and green manures, solar and wind energy 
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to produce maximum agricultural goods. With the help of new 
technology, dung can also be used for generating methane gas 
a bye-product for cooking and as a source of manurs. Simi-
larly solar energy can be used for cooking drying etc. 
Appropriate technologies will suite for the developing coun-
tries. While developing technology for poor people, their 
needs, conditions and situations have always to be kept in mind. 
4. JHA (SI4). Technological capabilities for rural prosperity, 
Khadi Gramodvog. 27, 1; 1980, October; 51- 5. 
The Author says that rural development-biased technologi-
cal education may be facilitate and promote social change and 
contribute to economic growth by training skilled man power for 
specific tasks and by creating the faculties and climate for 
village uplift. Appropriate technology should therefore, be 
meant exclusively for the poor. It should be small and simple 
so that the technical terminologies could be conveniently under-
stood, handled and managed by the common man. In India, KVIC 
should perform the task of expanding mechanisation of village, 
tijiy and small industries so the products of superior quality 
may pay sufficient dividends in return not only to the entre-
preneurs but also to the skilled and unskilled man power, 
5. KHERA (Inder P), Technology choices for developing countries 
with special reference to India, Foreign Trade Review 14. 3; 
1979, October-December; 249-62, 
Describes that process of technological choices in the 
developing countries needs to be rationalised in such a fashion 
that allows the country to address its domestic development needs 
and to make an impact in selected foreign market segn^nts. Deve-
loping countries need to recognise their own abilities to effec-
tively cater the needs of the International markets. Dual-focus 
model presented in this paper outlines not only a process for 
marking more appropriate technology choices, but also attempts 
to operationalise the process through the use of marketing tools, 
creation of effective third world multinaticaials, and rationali-
sation of government policies and procedures, 
6. MALLICK (UC), Technology for social welfare. Social Welfare^ 
26, 2; 1979, May; 1-3. 
Discusses, a society's capacity to adapt a particular 
technology for its needs depends on its intellectual skill, 
acquired knowledge and know how of the people. From the point of 
view of employment and strictly economic grounds there would seem 
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ample scope for development of new technologies better suited to 
local costs and resources - often described as appropriate or 
intermediate technologies. In Jjidia, like most other developing 
countries of the principal goals of Planning are to alleviate 
the poor to a desirable minimum standard of living and to provide 
millions of the labour force with suitable productive occupations. 
As regards energy a»d fuel ccaisumpticn the use of electricity or 
gas is common in urban areas, whereas tiie rural population depend 
on fire wood, cow dung for this purpose here^ to rise economic 
condition, the selection and performance of technology becomes 
relevant. 
7. MiiNON (KKG). Alternative for development-Relevant technology. 
Society and Science. 2. 4; 1979, December; 75-82. 
To summarise, we have been laying stress so far preposse-
ssed sophisticated technology imported from outside to the ex-
clusion of relevant technology which is more appropriate to our 
country, in terms of the needs of our society, interms of better 
and broad based economic impacts, in terms of higher labotir de-
ployment and mere especially in terms of ecological suitability. 
We need to develop a technology more suited to our society. Some 
areas such as medicine and public health, agriculture, energy and 
waste cycling where more relevant technology should be introduced, 
have been delineated. 
8. MITRA Uambu) and GAf^ GULY (PK), Country's Wastes: Worth gold-
Khadi Gramodvog.. 26. 12j 1980) September; 536-41. 
Author says that the proper utilisation of w<iste material 
has been receiving attention since otor country attained freedom. 
Science and technology with R and D programme has contributed much 
in this direction. These may be considered in various ways such 
as generation of appropriate technologies for niral sector, improve-
ment of traditional skill to provide new techniques and technolo-
gies for better utilization of resoxarces, the properly utilization 
of waste may prove a potential raw material as tomar*t)w. 
9. PANDEY (BP), Social movement through dissemination of appropriate 
technology. Khadi Gramodvof. 28, 4; 1982, January; 193- 7, 
Author says that the evolution, development and growth of 
Appropriate technology is necessary as a corrective to all the 
felt needs and problems of the developed as well as developing 
cotintries. llie developing countries in this process of growth 
should not feel any type of depression and opression. Low capital 
added with spritual advancement makes a new type of culture which 
is valued highly in comparison to a materially advanced minus 
spritual achievemait of a country. Today we are in a position 
to evolve our owa technology with the help of oiar own scientists 
and technologists. 
10. REDDY (AKN). Alternative technologies-Seminar. 169; 1973, 
September; 25-31. 
Describes that is an alternative approach to the science 
and technology plan is to he attempted, and then decide on vdiat 
Pattern socio-economic growth should be preferred in the national 
interest. It is clear that India's salvation lies in the deve-
lopment of an alternative technology. To drive the features of 
such a technology, one must examine wfeiether an alternative 
pattern of economic growth has a rationale. The alternative 
pattern of growth must be preferred and it will lead to greater 
reduction of poverty and therefore greater national stability, 
unity and integrety. Identification of such choices is nece-
ssarily a fask for a large number of involved people. There vrers 
some group are concerned with the problem, in particular Appro-
priate technology cell of the Ministry Industrial development of 
India. 
11. SEN (D). India for transfer of only relevant knowhow. Hindustan 
Times. 1979, April. 13. 
Describes that the application of science and technology 
in Various areas such as health, agricultural, employment, indus-
try housing, transport etc should follow an integrated approach. 
India has eiaphasised that the most important role of UN system 
would be to find ways and means of strengthening the scientific 
and technological infra structure in developing countries by mak-
ing required resources available. Jhdia has pointed out that the 
selection and generation of technologies appropriate for develop-
ment implies major challenges to science and technology system. 
For Indian science and technology to be relevant, it should drive 
its substance and direction in as large a measure as possible 
from the Indian environment and needs. 
12. SETHNA. Need to evolve indegenous technology. Times of India 
(Delhi), 1975, January 19. 
Describes that instead, India and other developing countries 
should evolve appropriate technology. Appropriate technology is 
the one capable of solving of our problems with our own resources 
and in the context of our own social and economic aspirations. 
.Jli 
An appropriate technology cell exists in ministry of industrial 
development is oigaged in developing such technology. Bomboo 
reinforce buildings and low cost designs for housing being 
evolved at Roorkee are examples of appropriate technology. 
Technological institutions in the country would have to play a 
vital role infostering the growth of attributes, skills and 
technologies that were appropriate to our needs. 
13, SIMQNIA (N). Scientific and technological revolution and newly 
independent countries. Mainstream•.15. 17; 1974, December 28; 
21-3. 
Describes that Mrs. Gandhi said we do not want to intimate 
others or repeat the experience of others but are trying to take 
advantage of new scientific and technological achievements to raise 
standard of living of our people without losing our identity, A 
number of scientists see in intermediate technology a cure-all 
for almost all the main hardships of the economically backward 
countries. All of them believe that the intermediate technology 
will help first, to make immediately a tangible effect on those 
branches of production and secondly, solve the problem of mapa 
power surplus that is so acute for Asia and Africa, If interme-
diate technology could be introduced on large scale, this would 
mean the diversion of huge resources from modem industry. Wide 
application of intermediate technology will inevitably mean a 
destruction of the industry of the lower economic forms, 
14, SRIVASTAV (Madan Kumar). Appropriate technology for developing 
countriesvYo.iana.28, 4; 1984, March 1-15; 18-:9. 
Author describes Intermediate technology answer the needs 
as a transitional step on the ladder of development process. 
Dr. Sehu Macher felt that western technology is not capable of 
solving the problem of poverty of developing countries. Inter-
mediate technology will be suitable for this purpose and should 
be freely advocated for developing coimtries. Final step is still 
cheapmass production through inplication of fully automatic 
technology, 
15, TECHNOLOGY FOR the third World, Capital. 178, 4446; 1977, 
January 15; 51- 2, 
Describes that at Delhi conference held last week, vdiich 
was attended by the ministers of 22 developing countries, stress 
was laid down on the iaiperative need to accelerate their indus-
trial growth by facilitating the transfer of technology, develop-
ing appropriate technology - raising productivity of labour and 
51 
by other measures. T.A. Pai, central minister for industry, 
pointed out that vdaat the developing countries needed was 
not a stereotyped technology but a technological mix which 
would combine the advantages of advanced and simple 
additional technologies appropriate to each coixntry, 
16. TOYING WITH illusions. Eastern Economist-56. 21j 1971, May 21; 
880- 2. 
Describes that the seminar on appropriate technology 
held in New Delhi on April 28, focussed attention on a concept 
and see how it can be put to profitable use. Moinul Haque 
Choudhury, union minister of Industrial development, looked at 
the problem of appropriate technology as one which, in the 
Indian context, centred in the solution of problems of rural 
and semi-urban are as-Choudhury tried to link the problem of 
employment with the use of appropriate technology, implying that 
the establishfient of industries on the basis of the technology 
available in rjoral areas would promote employoient opportunities. 
It seems that the idea of appropriate technology has been revised 
to see if it could be instrumental in setting up small-scale 
industries in back ward areas. Government seems to be searching 
for technological solutions i/^ ich would allow to set up small 
sized plants in this regions. 
APPROfRlATE TECHNOLOGY, AGRICULTURE, BEE-KEEPING, INDIA 
17. DEODIKAR (GB). Agriculture in India; Present and future-
Khadi Gramodvog,26. 8; 1980 May; 340-'7. 
The author says that however, achievements are extremely 
meagre compared to the country's potentials. For its proper 
growth Indian bee-keeping has to be a part of mixed farming 
system in the agricultural sector and a supplementary self-
employment for oxir tribal communities in forest areas. The con-
cept of appropriate technology can have different meanings and 
the technological dichotoiry exists as a reality. For most of 
the developing countries, appropriate patterns for their agro-
industrial growths have to be necessarily labour-intensive and 
self-reliant as emphasised by Gandhiji, Simple labour-intensive 
self-reliant technology that we consider as "appropriate" for 
our Indian conditions, 
APPROPRIATE TECHNOLOGY, AGRICULTURE, DEVICES, ANIMALS 
18. KEMP CDC ).NIKART: a new animal drawn implement for cultivation 
and transport. Appropriate technology.10. 1; 1983, June; 11-3. 
Describes that whatever the merit of tractors and other 
power sources for agriculture in developing countries, there 
can be little doublet that enhancement of systems based on 
animal power has the advantages of making available to the 
small farmer benefits that are more immediate and more 
assimilated. A simple device NIKARX for cultivation has 
developed by International crop research institute for the 
semi - and tropics. NIKARI consists of a lovr-v^ eeled frame 
upon which the operator rides and to which a range of primary, 
secondary and crop tending tools can be attached. These 
include ploughs, ridging bodies, straight and spring shanked 
cultivating tines, sweeps and hoes. "Ehese device is most 
suitable for small farmers in developing countries. 
APPHOPftlATE TECHNOLOGY, AGRICULTURE, DEVICES, GROUNDNUT 
19. SIMS (Brain). Simple controlled lighting cabinet for flower 
development regulation in Groundnut. Appropriate technology„ 
6, 4; 1980, February; 16-7. 
Described that the simple light cabinet works well 
although the groundnut plants showed signs of going pale due 
tffi lack of natural light when left inside for more than a week 
or so. If better growth is required it would be necessary to 
add more fluorescent tubes to increase the light intensity. 
This would not present any difficulty as there is ample room in 
the light chamber and the cooling system is entirely adequate 
to cope with the extra heat gaierated by two more tubes. 
Alternatively, the plants can be grown in natural svinlight and 
only transferred to the cabinet at the crucial flower initial 
stage. Various research and development programmes are going 
on in this field in many developing countries, 
APPROPRIATE TECHNOLOGY, AGRICULTURE, DEVICES, PLANTER, INDIA 
20, SIROHJ (NPS), Hand-actuated seed metering device^ Appropriate 
technology_• 10. 5; 1983, December; 6 
Describes a simple has been developed in India to help far-
mers who sow their seeds by hand achieve an even distribution 
in the field. It consists of a square-section mild steel 
pipe, fitted with a spring-loaded lever and a gate to regulate 
the flow of grains. One of the metering device is made round 
in section and connected to a cloth bag by means of a flexible 
plastic pipe. Seed metering is done by pressing the lever with 
the thxamb approximately once per second while walking along 
with the plough. It is illustrated. 
APPROERIAIE TECHNOLOGY, AGRICULTURE, DEVICES, PLANTER, NIGERIA 
21, TOYELGE (M). Portable Hand Planter for Grains. Appropriate 
technology.5.2; 1976, August; 20-2. 
This Paper presents some of the details of a Portable 
planter for grains. It is hand-operated, somewhat resembling 
a hollow walking stick. It has a simple but effective meter-
ing device. Field demonstrations showed that the planter can 
be used on cleaved unploughed land which is some times the 
practice among farmers in Nigeria and also on ploxigh land. 
The planter can be fabricated by an average crafts man. 
Reactions of farmers to the planter during demonstrations in-
dicate that there is great prospect for the adoption of the 
planter into local use if made available to farmers. Design 
and basic function is also described with the illustration. 
APPROPRIATE TECHNOLOGY, AGRICULTURE, DEVICES, PULPER COFFEE, 
PAPUAi^ 'EWGUINEA 
22, DURLAND (SS), Pedal-Powered Coffee-Pulper for village use, 
Appropriate technology, 8,1; 1981, June; 28. 
Describes that coffee is grown in many parts of Papua 
New Guinea. There are many villages with handcranked coffee 
pulpers. These machines are relatively simple to operate 
and maintain but having many problems in operation, A solu-
tion to these problems is provided by the pedal powered coffee 
pulper. It was first displayed at a local agricultural show, 
and installed in Arau village in papua New Guinea's Easter 
highlands province. It is hoped that pedal powered coffee 
pulpers will increase the amount of village-processed coffee, 
iaprove economic returns and make pulping faster and easier 
for the village people. Its construction and design are also 
described with illustration. 
APHIOPRIATE TECHNOLOGY, AGRICULTURE, DEVICES, SHELLER, MAIZE 
23, HILTON (DJ). Maize Shelter for every household. Appropriate 
technology.3.2; 1976, August; 24. 
Describes that numerous designs of simple maize sheller 
have appeared from time to time, the most one common type being 
the washboard. The washboard is cheap to make, and it is very 
effective in performance. An alternative design of stripper 
consists of a short length of tube having internal ribs or fins 
in the direction of the cylinder axis. The device is held in 
one hand while with the other hand the maize cob is pushed into 
the tube with a twisting action. The construction and applica-
tion is described in detailed with illustration. It will be 
more suitable for developing countries. 
24. PINSON (Gratiam), Inexpens ive maize s h e l l e r . Appropr ia te Technology. 
9, 4; 1983, March; 35 . ^ ' 
Descr ibes t h a t t h e r e a r e many modes of both r e l a t i v e l y l a r g e 
and expensive s h e l l i n g machine as w e l l a s cheap te r hand machine 
a v a i l a b l e from manufactur ing o r g a n i s a t i o n in developing c o u n t r i e s , 
A simple wooden maize s h e l l e r has produced by the T r o p i c a l Products 
I n s t i t u t e , This dev ice i s produced as a caning or t u r n i n g form of 
a s u i t a b l y hard and du rab le t imber and r e q u i r e s the minimum of 
c a r p a n t r y t o o l s in i t s c o n s t r u c t i o n . P a r t i c u l a r advantage of the 
dev ice i s i t s a b i l i t y t o remove g r a i n w i th very low l e v e l s of damage. 
The s a l e of t he TPI maize s h e l l e r , have been r e c e i v e d from more than 
20 developing c o u n t r i e s . I t might be s h e l l e d 10 Kg g r a i n dur ing 
15-30 minu te s . I t i s i l l u s t r a t e d , 
APPROHIIATE TECHNOLOGY, AGRICULTURE, DEVICES, SPRAYER 
25.MTTHEW3 CGA). Taking t h e work of sp ray ing . Appropr ia te Technolofev. 
3 ,2 ; 1976, August; 4 -6 . 
Descr ibes t h a t i f t h e farmer i n s p e c t s h i s c rops r e g u l a r l y , 
t i m e l y spraying of i n s e c t i c i d e s enables p e s t s t o be c o n t r o l l e d in 
t h e i r e a r l y s t a g e s wi th l e s s chemical . Recent ly hand c a r r i e d , 
b a t t e r y opera ted sp inn ing d i s c sp raye r s have been developed and 
t h e s e can apply p e s t i c i d e s mixed with l e s s than 1 bucket of water 
per h e c t a r e . Small hand c a r r i e d sp raye r s a re undoubtedly more 
a p p r o p r i a t e to use on smal l farms in the developing c o u n t r i e s than 
t r a c t o r mounted or a e v i a l equipment. F u r t h e r development of con-
t r o l l e d d r o p l e t a p p l i c a t i o n i s needed t o e x p l o i t t he f u l l p o t e n t i a l 
of the method CDA w i l l undoubtedly make a s i g n i f i c a n t c o n t r i b u t i o n 
t o i n c r e a s i n g crop y i e l d s . Method of spraying and c o n s t r u c t i o n are 
a l s o descr ibed in d e t a i l e d . 
26. SHARMA ( A P ) . HOW t o des ign and develop an exper imenta l p l o t 
s p r a y e r . Appropr ia te Technology. 3 , 2; 1976, August; l 6 - 7 . 
Descr ibes a push- type power sprayer t o apply chemicals for 
p l a n t p r o t e c t i o n on exper imenta l a r e a s . The e s s e n t i a l f e a t u r e s 
cons idered fo r i t s development inc luded a c c u r a t e a p p l i c a t i o n with a 
s i n g l e Pass , complete and easy c l ean ing between t r e a t m e n t s , one-
o S ^?+?;^!'^°''' adap t ed i t y fo r a v a r i e t y of p e s t i c i d e a p p l i c a t i o n s 
t ?pa i n ^ i r ^ ' ^""i "^^^ of indegenous p a r t s . i n c o n s t r u c t i o n . These 
lonLS^anl^lt^^ .^^"^^ ! ^ f ^ e i n c r e a s i n g l y in a g r i c u l t u r e in deve-
f o n S o d T S l I S l u s t r a t l d f ^" "^^^^'^ ^ " "^"^ i n c r e a s i n g dImLd 
APPROPRIATE TECHNOLOGY, AGRICULTURE, DEVICES, THRESHER 
27. AXIAL FLOW thresher. Appropriate Technology. 3, 1; 1876, May; 
17. 
Describes that wide spread use of combines for harvest-
ing ahd threshing of crops in the under developed countries 
has led to a decline in the production and use of stationaiy 
threshers. International Rice Research Institute has develop-
ed the axial flow thresher for small and medium scale tropical 
farmers, lliis machine can efficiently thresh paddy, sorghum, 
soya beans, and other small grain crops over a wide range of 
grain moisture levels with low crops losses. The throw-in 
feed design and the axial movement of materials are distingu-
ishing features of this machine. Seperation and cleaning 
efficiency are excellent, and power requirements are low. 
Construction is also described with illustration, 
28. PORTABLE AX.IAL Flow thresher. Appropriate TechnoloAY. 4, 2; 
1977, August; 14. 
Described that trailer and tractor mounted threshers 
ecounter difficulties in negotiating soft field. The IRRI, 
have conducted research into this problem, to try and develop 
a more portable thresher without loss of efficiency. The 
portable axial flow thresher eventually developed has a 30 cm 
diameter x 71 cm long pegtooth threshing drum and can be used 
as a holdon or a throw-in thresher. vIRRI have also conducted 
extensive tests with this thresher using sorghum and have found 
its performance very satisfactory. In order to keep the weight 
and cost low, the thresher has no cleaning mechanism. It has 
got importance from developing countries. The material used 
in its construction is also described. It is illustrated, 
APPROPRIATE TECHNOLOGY, AGRICULTURE, FERTILIZER, DiiVICES, APPi^ ICATiiit, 
PHILIPPII'>IE 
29. IRRIJJEVELOP A New rice fertilizer applicator. Appropriate 
Technology^11. 2; 1984, September; 6. 
Describes that the rice, the staple diet of many people 
in the third world, is grown mainly in flooded paddies. The 
new IRRI applicator is designed specifically for this type of 
farming. Engineers at International Rice Research Institute 
in Philippines are now testing new machines which will keep 
the fertilizer deep in soil. Applicator deposits a measured 
amount of fertilizer at a depth of about five centimeters. Tnis 
fertilizer applicator is simple, study and cheap. It is light 
so that it can easily be moved around in paddies. 
b b 
APPHOPKXATE TECm^uLOGY, AGRICULTURE, IRRIGATION, DEVICi.S> PUMP, 
BANGLADESH 
30. KLASSEN (George). Rower pump. Appropriate Technology, 7, 3; 
1980, December; 9-10. 
Describes that the Rower pump has been specifically 
designed for irrigation in Bangladesh. Other uses and conai-
tions may require quite different pumps. It is a reciprocat-
ing piston pump with 2" PVC pipe as the pump cylinder. This 
cylinder is inclined at 30° from horizontal and the operator 
pushes and pulls dii^ ectly on a 'T' handle at the end of tne 
piston rod. It is cheaper, less difficult to operate, and 
easier to maintain than the conventional "handpump". However, 
it is felt that some of ideas incorporated in this pump may 
find use fulness elsewhere, too. Construction and operation 
are also described in detailed with illustrations, 
APmOPRlATE TECHNOLOGY, AGRICULIURE, STORAGE 
31. WATT (Simon), Low cost rice storage bin of non-reinforced cement 
mortar for rural farmers. Appropriate Technology. 3, 1; 1976, 
May; 4-6, 
Describes that the many research organisations thi-oughout 
the world are developing efficient storage structures and 
techniques for handling grain in bulk, but very little has been 
done for the farmer who needs very low cost, simply made an 
effective on farm storage. A safer and more reliable method of 
storing the rice crop is therefore urgently needed. A modified 
version of the self rice bin developed by Siam cement company, 
Bangkok is described in this article. It is simple and low 
cost rice storage bin. The construction and application are 
described in detail. Illustration is also given. 
APPROPRIATE TECi-MOLOGY, AJMIMLS SIERRA, LEONE 
32. STAilKEY (Paul). Sierra Leone work oxen project. Appropriate 
Technology, 8, 1; 1981, June; 7-9. 
Described that the Sierra Leone work oxen project is still 
in its infancy, and it is likely to face many unique problems 
that will have to be solved according to local circumstances. 
However, it is hoped that it has equiped itself with the infor-
mation resources necessary for the development of an appropriate 
technology Programme. Sierra Leone work oxen project has started 
to establish links with information sources and research insti-
tutions in a number of anglophone and francophone countries , 
Project looks forward to being able to both receive and suoply 
technical information on the development of draught animal* 
technology, and will welcome contact from workers in this field. 
.J / 
APPROPRIATE TECHIMOLOGY, BUILDING MATERIAL 
33. DE (PL), Appropriate rxiral technologies for building materials. 
Khadi Gramodvog. 28, 5; 1982, February; 252-5. 
Author says that with a view to provide low cost building 
material frogi local raw material CBRI, CRI, KVIC, ATDA and some 
other organizations have developed several appropriate rural 
technologies for this purpose. Some of these are describes in 
this article e.g. bricks from black soil, stone masonary blocks, 
linie and surkin soil-cement and rice has cementitious binder etc. 
Appropriate technology has to be a dynamic and flexible concept, 
which must be responsive to varying conditions and changing situ-
ations in a vast country like India. 
APPROPRIATE TECHNOLOGY, BUILDING MATERIAL, CEMEIMT, RICE HUSK 
34. CEtvIEiNlTITIOUS MATERIAL from rice husk. Hindu (Madras)s 1974. 
August 29. 
Describes that more economic process developed by P.O. 
Kapur ox Indian Institute of technology, Kanpur, the possibility 
of rice husk ash yielding a low cost cementitious material wnich 
can substitute or extent portland cement is fast turning into 
a reality. An the remarkable thing about this reality is that 
the technology will be quite appropriate for rural areas of the 
rice producing developing countries. Cost of production of lime-
rice has pozzolona cement from a 5 tonnes day plant comes to 
around Rs 130 per tonne and that of rice husk-lime sludge cemen-
titious binder to Rs 70 per tonne only. These are much cheaper 
than the market prices of portland cement or hydrated lime. 
35. COOK (DI). Using rice husk for making cement-like materials. 
Appropriate Technology, 6. 4; 1980, February; 9-11. 
DescEibes that concrete and cement-based products are 
widely used in the developing coiintries. The capital and running 
costs in the production of cement, however, are high, and cement 
is not cheap. Also, in many countries there is a shortage in 
the production of cement which has to be imported at the cost 
of foreign reserves if building construction programmes are to 
be examined. Accordingly, it is hoped that the development of 
rice husk ash cement which could produce up to five million 
tonnes of cement per annum, will provide a suitable alternative, 
particularly in rxxral areas. The making procedure is also des-
cribed. 
;M 
36, MEHTA (PKL). Technology alternative for the use of rice husks. 
Appropriate Technology.9. 4; 1983, March; 7. 
Authors describes that cement can be provide to the rural 
poor in developing countries by introducing appropriate technologies 
for manufacturing of Pozzolan cements. Pozzolan cements from rice 
husk ash can be made at a sixrprisingly small scale ana low cost. 
Rice husks and other crops residues, which yield large quantities 
of the high-silica ash on combustion-, have the potential of making a 
significant contribution to meeting the needs of the poor in deve-
loping countries for domestic fuel and low cost cement provided the 
scientific and socio-economic aspect of the technology alternatives 
are kept in proper perspective. 
APPROPRIATE TECHNOLOGY, BUILDING MATERIAL, ROOFING 
37. BRYANT (Ben 3). Corrugated Roofing Panels from agricultural 
residues. Appropriate TechnoloR-y. 4, 4; 1978, February; 25-8, 
A process is described here that permits the conversion of 
fibrous agricultural residues, such as bagasse from sugar cane, into 
acorrugated oriented fiber roofing panel. The process is designed 
Capital investment when suitably protected with inipregnants are 
or coating such as asphalt and alximinium paint, the roofing material 
may be comparably durable and significantly less expensive thah 
conugated galvanized iron. The potential benefits to third worls 
communities resulting from the mahufacture of the product include 
the creation of employment, savings of foreign exchange and streng-
thening agricultural based economics while providing low-cost 
construction material for local housing. It is illustrated. 
APPROPRIATE TECHNOLOGY, BUTTONS, COCONUT SHELL 
38. HOLLOWAY (Richard). Making coconut shell buttons - a labour 
intensive technology. Appropriate Technology. 8, 3j 1981, December; 
26-7. 
This article shows how a labour-intensive cottage industry 
making good quality coconut shell buttons can be set up. Coconut 
shells have alternative uses as fuel for cooking or making charcoal, 
but are often available free or at low cost. Construction and 
operation of various equipment in making button also described with 
illustrations. The textile industry is frequently an early arrival 
in a country which is becoming Industrmalized. Equipment which are 
used in making buttons, e.g. basic equipment. Lathe and special 
equipments etc. 
J 9 
APHlOPfllATE TECHNOLOGY, CANDLE 
39. HOAHE (RM). CaJidle making on the merry-Go-Round. Appropriate 
Technology.3. 1; 1976; 13-4. 
Describes that light is vital to mankind throughout 
the world, and any method of producing this commodity cheap is 
of great interest. Merry-Go-Round method of making candles 
machine has been developed in developing countries. This 
simple machine makes approximately 160 candles in one dipping 
session, operated manually by a single person without diffi-
culty. Thus this machine, a part from providing a cheap and 
efficient source of lighting for a group of villages or small 
towns, also provides an opportunity for craftmanship and satis-
faction for those involved in working it. The design is also 
described with illustration. 
APfROPRlATE TECHNOLOGY, CAUSES 
40. DR03T (Dennis). Past achievement and future goals. Appropriate 
Tecrmology, 10, 3; 1983, September; 7. 
In this article author describes how intermediate tech-
nology has developed and grown, in response to the needs of ttie 
intermediate technology movement and discusses. What the 
priorties for the future should be appropriate technology was 
radical concept. Appropriate technology was merely a new form 
of colonialism, designed to keep poor people by denying them. 
The benefit of modern technology and fobbing them off with 
cheap, second rate products and processes. Hence appropriate 
technology is the need of developing coimtries. 
APmOPRlATE TECHNOLOGY, GiMPMSD^^IHi CAPITAL II\iT£lsiSlVE 
41. JOSHI (Marinchandra). Which technology? National Herald.1983. 
July 23. 
Describes that developing countries can choose from the 
stock technology in the world. Simonkuznets points out that 
developing countries must import technology to accelerate their 
productive capacity in the shortrun because they can not wait 
until their own engineers. Technology we must ensure develop-
ment and we should not filter away our energies over phrases 
like intermediate, unsopinisticated or appropriate technology. 
Ultimate aim is to deliver the good to the masses and remove 
unemployment. 
GO 
42. RAHI^ iAN CA). Alternative technology. Mainstream, 11, 25; 1973, 
February 17; 19-21. 
Describes that the Asian developing countries should adapt 
intensive, intermediate or appropriate technologies. Scientists 
and technologists of the developing countries have been pre-
occupied with the problems of copying the model set by European 
coxmtries and America. Points mentioned in this article brought 
out, it is hoped, the need for the utilisation of the existing 
knowledge of science and technology more critically and its 
integration with other forms of knowledge. Need for the premea-
tion of such knowledge at all the levels and its utilization in 
decision making and defining the goals and objectives of society 
more specifically, and backing it up with appropriate technology. 
APPROPRIATE TECHNOLOGY, Compared with CAPITAL INTENSIVE; INDIA. 
43. Ai^AISiD SARUP. Appropriate technology: key to modernising rural 
production. Yo.iana^15.14: 1969, July 27; l6-7 
Describes that we have to choose at present between the 
constantly improving large scale technology on the one hand and 
the moribund and static rural technology on other. Question to 
be faced is: can we bring about industrialisation by gradual do«es 
of Capital intesive teclinology? Belt conveyers, bucket elevators, 
mechanical fruit picking machine, automatic lathes are to be 
accepted or rejected according to the needs of situation. And 
there is the need for establishing centre or agencies for the 
promotion of appropriate technology. Basic ideas underlying tlie 
appropriate technology approach are understood, much of the 
resistance would disappear and the case for a deliberate cxioice 
between different levels and sizes of technologies in context of 
the existing Indian conditions will emerge strong agencies advo-
cating appropriate tecimology should be practically and pragmati-
cally oriented and committed not only to the general concept but 
also to specific techniques of production. 
44. NAitAiN CKV). India's impressive strides in science and technology. 
Hindu (Madras). 1979, May 30. 
Describes that India is well aware of the importance of 
science and technology in the country's economic development and 
has allocated generous funds for the research and development 
centres to carry on their work. Government has taken a large 
number of measures to further the progress of science and techno-
logy. India now intends to concentrate on science and tecimology 
which fit actual conditions in the coiontry and i^ich would direct-
ly improve the livelihood of the people. Government of India as 
saying that small technology is not the only appropriate technolo-
gy for development because while small is beautiful and big is 
powerful. If they are really necessary for India's development, 
such major projects as space development and nuclear power genera-
tion are also appropriate technology for the country. 
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45. RAJADHYAKSHA (VG). Technological choices in the Indian 
Perspective. Yo.1ana.23. 21; 1979, November 16; 4-7. 
The author says that the main purpose of planning are 
firstly to arrive at a national consensus on what our socio-
economic goals should be and secondly to formulate a strategy 
for achieving these goals rapidly as possible. One of the most 
critical components of the strategy of the plan is the choice 
of technology what we adopt for producing the various goods 
and services that we will need. Although phrases like appro-
priate technology have been invoked for many years. In the 
Indian situation the appropriate technology would be one which, 
per unit of output, maximises employment but simultaneously 
minimises capital requirements, production costs and energy-
inputs etc. 
46. RAJIVE GIROTRA. HOW appropriate is appropriate technology^ 
Yo.iana..27. 10; 1983, June 15; 12-^3. 
Describes appropriateness of a technology is based on 
a programmatic approach without objective of greater technolo-
gical self-reliance and enhancement of domestic skills and 
talent, together with the provision of basic socio-economic 
needs of the masses. To meet the needs of India which its 
high population and non-availability of land, there is a 
desperate need for a technology which creates jobs. Small 
technology with village as its base, is thus highly appropriate 
for India. Appropriate technology which our country needs, has 
to be small or intermediate - one that uses labour instead of 
capital. 
47. SETHISIA (HN), Appropriate technology for developing countries. 
Indian and Foreign. Review^ 12. 9; 1975, February 15; l6-8. 
Describes that in developing countries disappointing 
results of large and costly experiments with contemporary tech-
nology. Developing countries must strike a new path by evolving 
alternate technology or appropriate technology. Today appro-
priate technology is a live issue among concerned thinkers in 
various fields throughout the world, A rational approach would 
be to examine the nature of technology used today and suggest 
alternative and appropriate forms where required. Appropriate 
technologies are beiag evolved for both rural areas as well as 
urban situations. Bamboo reinforced building structures and 
low-cost design for dwellings using local resources are being 
prompted by the central building research institute, Roorkee. 
Other technological institutions as well as would have to play 
a significant role in fastering the growth of attitudes, skills 
and technologies that are appropriate to our needs. 
S2 
APPROPRIATE TECHNOLOGY, COOPERATION, INTERIUTIONAL 
48. GUJRAL (AR). Need a^ d approach for transfer of technology, 
ProductivitVa 21. 4; 1982, January-March; 493-6. 
Describes that the developing countries are becoming 
increasingly aware of the short comings which are not wholly 
due to their incompetence butgi to a large extent, due to tlie 
present economic order itself. Thus the need for identification 
and selection of appropriate technology to be transferred from 
developed to developing countries has assumed prime importances. 
Technology transfer should be such that it is most suitable for 
existing economical, technological, managerial, environmental 
and social conditions of the developing countries. This trans-
fer and development of technology by sectors will help the 
developing nation to plan, coordinate and choose the most 
suitable technology for development of its industries. 
49. HELPING OUT. Statesman. 1976, August 15. 
Describes that technical cooperation among developing 
countries is increasingly becoming a ma^ Jor theme in international 
thinking on economic development. Technology and expertise 
needed by a developing countries can, in all likelihood be had 
most readily in another. This has not always been the ease with 
transfer of technology from the developed to the developing 
countries. It is for these reasons that the United Nations has 
in more recent years sought to promote through agencies like 
UNIDO and UNDP technical cooperation among developing countries. 
Developing countries needed labour-intensive technology or 
appropriate technology. It is possible only to utilised tirie other 
resources like firev/ood, cow dung, solar energy etc, 
50. JOSHI (GV) and REGO (Paul A). Technology transfer to developing 
countries^ IfijaSa, 28, 7; 1984, April 16-30; 17-6, 
Describes the problem of choice of appropriate technolo-
gies is one ofthe most challenging in the field of economic develop 
ment. The author describes the channels for technology and the 
need for transfer of foreign technology to less developed coun-
tries. Technological progress and economic development closely 
related with each other. The transfer of ppropriate teclinology 
can work a;s a ready made solution in the developing countries. 
The transfer of appropriate technology can enable the developing 
countries to translate their dream of rapid economic development 
into a solid reality. 
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51. PANDEY (Kedar Nath), Technical cooperation among developing 
Nations. Century. 13. 19j 1976; April 1; 15-6. 
Article reveals that in inaug\iration the fifth regional 
seminar on UI^ IDO operations for the least developed countries 
in cooperation with ESGAP, Union minister for Industry and 
Civil Supply, T.A. Pai stressed the need for technical coopera-
tion among the developing countries to evolve "appropriate 
technology" suited to the needs of developing nations. Tech-
nical development is one way traffic from the developed to 
developing countries UNCTAD expert group on economic coopera-
tion which strongly favoured technical cooperation among 
developing countries. 
52. 3ANJAYAYA LALL, International technology market and Developing 
Countries. Economic and Political Weekly. 15. 5-7; 1980; 311-32. 
This paper provides a brief description of the process 
of international transfer ti' technology. The fostering of indi-
genous Capabilities to a borb, reproduce, and improve the 
imported technology determines the long term comparative advan-
tage built up by the third world- and hence the extent to which 
genuine self-reliance can be achieved by it. Clearly, therefore 
this in area which must be the focus of any serious effort to 
promote the Industrisation of developing countries. Appropria-
te technologies mean adopted slightly to use more labour, or 
to be more suitable to developing countries environment. For 
disseminating intermediate technology, there is needed an 
international mechanisation to collect and transmit data on 
intermediate technologies between developing countries. 
53. TECHNOLOGY TRAlslSFER. Patriot. 1982, March 27. 
Describes that a new realisation is the importance of 
technological cooperation among developing countries, not 
all of which have the same level of economic development. 
South-east technological collaboration is regarded as necessary 
as technology transfer from the industrialised nations to the 
\ander developed countries. Application of science and techno-
logy can yield best results when the process is accompanied by 
suitable cnanges in the receiving country's socio-political 
system. There are no absolute parameters for adjudging what 
technology is appropriate for all developing countries. But 
the phrase appropriate technology is often used to freeze 
teciinological progress in developing countries or to brain-
wash them into accepting in ferior technology. 
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APPROPRIATE TECHNOLOGY, CRITIQUE 
54. RESEARCH AMD Development i n I n d i a . Hindu (Madras)^1981. 
' January 27. 
Descr ibes 1iiat n o t waste r e f f o r t in t r y i n g t o achieve 
vffiat has a l r eady been done elsewhere and t o buy the technology 
developed. In f a c t , i t i s a f u l l s c a l e movement t h a t i s wanted, 
a l though i t needs t o be ensured t h a t R and D does not g e t s i d e 
t r a c k e d i n t o such a r ea s as a p p r o p r i a t e or i n t e rmed ia t e t e c h n o l o -
gy. These a re concepts which of ten a;nount t o l i t t l e more than 
propos ing t h a t Ind ian i n d u s t r y and consumers can do with t h i r d 
r a t e s t u f f on the assumption t h a t they do no t need or can no t 
a f ford t h e b e s t . Asking the s c i e n t i s t s and the t e c h n o l o g i s t s 
t o c o n c e n t r a t e on down grading technology developed elsewhere 
t o make i t a p p r o p r i a t e w i l l be d i s t r o u s cou r se , for i t w i l l 
mean a permanent low c l a s s s t a t u s i n the v/orld. 
APPROPRIATE TEGHlNlOLOGY, DEVICES, e f f e c t on El^ iPLOYMH^ T 
55 . POTTEii iDRB). How t o make amandhla t o o l s . Appropr ia te 
Technology.10. 1; 1983, June ; 9. 
This a r t i c l e r e v e a l s t h a t how t o make v i c e s , sash , 
cramps and G clamps a t minimum c o s t , u s ing r e a d i l y a v a i l a b l e 
forms of mild s t e e l . V ices , s a sh , crajaps and G clamps are in 
d a i l y use i n thousands of workshops in deve loping c o u n t r i e s . 
These t o o l s a r e u s u a l l y hand-made, as they a re extremely expensii 
t o buy. The t o o l s d e s c r i b e d a re sheap and easy t o make. 
P a r t s wnich f a i l can be r e p l a c e d wi th easy u s e r . These t o o l s 
could be made by t h e hundred i n t h i r d world c o u n t r i e s , p rov id ing 
employment and r e p l a c i n g impor t s . 
APPROPRIATE TECHNOLOGY, ^MERGY. 
56. ALTERI^ ATIVE SOURCES of energy. Link. 18, 52j 1976; August; 
2 2 - 3 . 
Dasc r ibes t h a t s c i e n t i s t s i n many c o u n t r i e s a re c o n t i -
nuing numerous exper iments t o evolve long-range a l t e r n a t i v e to 
e x i s t i n g energy s o u r c e s . Some novel ways of g e n e r a t i n g energy 
on smal l s c a l e have a l r eady been i n t roduced . Energy min i s t ry 
of I n d i a has sponsored a f u l l - f l e d g e d programme in t h i s d i r e c -
t i o n a t t h e c e n t r a l f u e l r e s e a r c h i n s t i t u t e . The a l t e r n a t i v e 
sources of energy inc lude b i o g a s , s o l a r energy, wind power e t c . 
About 10,000 gobar gas p l a n t s have been i n s t a l l e d in d i f f e r e n t 
p a r t of the count ru . P l a n t n o t only give v i l l a g e f a m i l i e s 
c l e a n energy fo r cooking and l i g h t i n g purposes but also save the 
dung from be ing b u r n t d i r e c t l y , t h i s y i e l d i n g va luab l e manure. 
Research in I n d i a has led t o development of s o l a r cookers and 
a few o the r d e v i c e s . 
Bo 
37. APPROPRIATE EHEEGf^  technology. Hindu (Madras) .1979. January 7. 
Describes that in the iiimediate future, we are concerned 
with finding sources to meet the energy demands. The rural 
people needed energy for industrialization and irrigation. 
Alternative sources of energy also would have to be identified, 
and the country v/as looking forward to development of bio-gas. 
Active promotion of renewable sources of energy must be pursued 
with right technology to suit the requirements. The develop-
ment of renewable soiorces of energy as well as alternative 
sources had become a matter of major interest and discussion 
at all energy seminars. If adequate effort was not made to 
develop renewable and alternative sources like solar energy the 
developing countries would be adversely affected. 
58, APPROPRIATE TECHNOLOGY and non-commercial energy, Hindustan 
Times, 1974, January 5 
Describes that Prime Minister's call to Indian scientists 
to undertake research in the development of energy especially 
from non-conventional sources. It is far easier to persuade 
great laboratories and able scientists as well as planning 
commission and Finance ministry to devote time and money to 
take up project on leser technology and to set up thousands 
of little windmiles or gobar gas plants. Gobar gas, the re-
cycling of biological wastes, and town gas are means of genera-
ting energy and producing high quality fertiliser at the same 
time. This kind of appropriate technology avoids the use of non-
renewable raw materials eind energy sources. In 1974, more than 
50 percent of India's energy comes from non-commercial sources 
like cowdung and f irev/ood, 
59. ENERGY CRISIS: The problem. Seminar.182; 1974, October; 10-11, 
Describes that every developing nation finds itself in 
the middle of a rather complesc energy crisis. Voices are raised 
to large the pooling of the worlds* energy resources in the 
interest of collective human good, the battle at this moment of 
writing is essentially one of searching for new resources of 
energy and resources. For the movement, we are conceraed with 
the mundane business of assessing our energy potential and tak-
ing step to activate it before the industrialisation of this 
country and the modernisation of its agriculture is grievously 
dajnaged. Much belated effort to utilise gobar gas, to harness 
wind power and to store the energy from the sun will be matched 
by technological revolution. 
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60. NADEEM MQHSII^ I. Indian Scene. Economic Times. 7, 357; 1981, 
March 21; 1. 
Describes that about 70 to 80% of the Indian population 
can not afford to rely on commercial energy sources. Composi-
tion of non-commercial energy sources show that, these sources 
are only for the majority of people. Non-commercial energy 
is available at zero private cost. Burning of dung cakes 
needs to be sti^ ongly discouraged by providing an alternative 
coolcing fuel, for example fuel from solar energy or bio gas 
in the absence of such an alternative at the same zero private 
cost, it is not possible to prevent the loss of fertilizer 
associated with burning of dung cakes. India has good poten-
tial for providing adequate energy supplies for the future. 
61. RAr4ESH PATEL, Forgotten Energy. Economic Times.,7. 357; 1982, 
March 21; 2, 
Describes that energy is a vital pre-requisite for 
economic development and growth of the country. Indian economy, 
inspite of its relatively high input of non-commercial sources 
such as animal power, firewood, animal and vegetable v/astes, 
is not imprevious to major global crisis. Data emphasises the 
latent fact that non-comraer<Siial fuels, have played and continue 
to play a crucial role in the economy and non commercial sources 
assumes greater relevance. Author modelled linkage between 
energy and economic development and found that though energy 
equivalent to about 13^5 million tonnes coal replacement (MTGR) 
will be required by 2000 AD about 250 MCR will have to be 
met by non-commercial sources. 
62. SHARMA (Sudhirendar). Energy: other alternatives. Career and 
competition times.s3. 8; 1983, August; 74-5. 
Describes that we can survice oil less- if we make use 
of alternatives like biomass, wind mills and solar energy. To 
growing energy scarcity in rural India, various renewable energy 
sources have been advocated, bio-gas being the top of such inde-
genous energy sources. Biogas production from waste could meet 
about 75% of the rural requirements. Various other tecimologi-
cally renewable energy sources are available: fuelwood and plan-
tations, solar water heaters etc. All these sources will cater 
to our cooking energy requirements and the digested biomass 
could be use as manure. 
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APmOPRlATE TECHNOLOGY, ENERGY, BIOGAS, BANGLADESH 
63. EUSUF (M). Development of biogas in Bangladesh: technological 
aspects. Khadi Gramodyog.27. 3; 1980, December; 182-4. 
Discusses that Bangladesh, being an agricultural country, 
has a good biogas potential. Construction and operation of 
demonstration plants at different locations with a view to dis-
seminating biogas technology are making steady progress. From 
the study of these plants major technological problems standing 
in the way of its wide spread application, have been identified 
and some remedial measures through specific R and D programmes 
suggested. Residue left after evolution of biogas is a good 
fertilizer which can be applied to the field for higher crop. 
R and D of Bangladesh is making an attempt to utilize biogas in 
other field also such as welding, internal combustion energies 
etc. 
APPROPRIATE TECHNOLOGY, ENERGY, BIOGAS, COMMUNITY LATRINES, INDIA. 
64. BHADURI (B) and others. Possibility of Biogas from Community 
Latrines. Khadi GramQdy,CLg.,27, 3; 1980, December; 199-204. 
This paper presents a proposal for community latrine-cum-
biogas plants based on fact finding study, discussing, technical 
and economic feasibility. A feasibility study for feeding biogas 
plant from community latrines was, therefore.undertaken at the 
central building of research institute, Roorkee, the habit of 
easing dai fields is on of the many socio-cultural traits of our 
rural poor, which, in face of increasing population density, 
requires change, so that the quality of life does not undergo 
fiirther deterioration. Developnent and installation of community 
latrine-cum-biogas plant is capably the best solution for elimi-
nating health hazards and loss of fertilizer producing potentia-
lity of night soil, 
APPROPRIATE TECHNOLOGY, ENERGY, BIOGAS, Compared with ELECTRICITY 
65. SHIVAPURI CSN). Curb the use of electricity. Economic Times. 
1976, June 23; 5. 
Describes that the UN environment programme study at the 
Institute of Science and Technology, Banglore has established that 
the gobar gas plant is technologically the right choice for a 
developing economy. The central and state governments of India 
were serious in setting up gobar gas plants for the community, 
rural industry and lightening in each village of the country. 
Moreover a gobar gas plant is local employment oriented. Govern-
ment installed a number of gas plants in the different parts of 
the country and also have a plan to set up 18000 plants during 
the year of 1974-75. 
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APmomiATE TECHI^OLOGY, ENERGY, BIOGAS, COOPERATION, INTERNATIONAL 
66. BIO-GAS. Times of India, 1975, August 6; 6. 
Article reveals that the workshop on the use of biogas 
as a source of energy, which was organised by two UN agencies 
has xjirged the setting up of bio-gas utilisation progranimes in 
all the developing countries of south and south-east Asia. 
Fed into biogas plants the vast amount of dung cannot only 
increase the calorific value of the fuel but also yield organic 
manure equivalent to the early four million tonnes of urea. 
Studies by Punjab agricultural university have sliown that this 
organic manure can yield sufficient phosphates and potash, 
Biogas scheme will require only the setting of a million to two 
million large plants, in order to meet the fuel and fertiliser 
needs of the rural areas. 
67. rlElE (Subhash J). International cooperation in Biogas 
Technology. Yo.iana. 21, 2; 1977, February 15; 27, 
Discuss that the International workshop jointly sponsored 
by the United Nations Economic and Social Commission for Asia 
and Pacific and the national committee on science and technology, 
on biogas technology, while inaugrating the workshop. Mrs. 
Gandhi stressed the need for the evolution of intermediate 
technology approach to the special condition in the countries 
of the ESGAP region. Participants discussed the various tech-
nological, economic and social problems of biogas programme. 
Biogas plant has several advantages. As far as India concerned, 
fourteen year long efforts by the khadi and village industries 
commission have resulted in a rich harvest of biogas plant all 
over the country and to-date over 15,000 such plants have already 
been constructed, 
APPROPRIATE TiiCrtNOLOGY, ENERGY, BIOGAS, DEVICES, DESIGN, INDIA 
68. SRINIVASAW CHR). Elements of Biogas Technology. Khadi Gramodvog. 
27, 3; 1980, December,- 176-81. 
Describes the development of biogas technology in India 
is the result of long years of experimentation with regard to 
the suitability of various types of plants in vogue. However, 
installation of large size plants such as community and indus-
trial gas plants are new proportions which require further 
research and experimentation. Conversation of organic waste 
particularly cattle dung was essential to meet the demand of 
organic fertilizer for agricultural production and for domestic 
fuel. There are three main components in biogas plants viz. 
CD digester, (2) gasholder, (3) distribution line and gas 
appliances. Gas production from this will be used for heating 
boilers and also for generating electricity. 
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APPROPRIATE TECHNOLOGY, ENERGY, BIOGAS, DEVICES, ENGINE, INDIA. 
69 . KULKARNI ( M K ) . K i r l o s k a r dua l f u e l b iogas eng ines , Khadi 
Gramodvog.. 27. 3 ; 1980, December; 188-9. 
Desc r ibes t h a t wi th the s c a r c i t y of f o s s i l f u e l and 
i t s a larming h igh p r i c e , t h e s c i e n t i s t s and t e c h n o l o g i s t s 
a re i n s ea rch of f i n d i n g out ways and means t o u t i l i s e b iogas 
as s u b s t i t u t e t o the e x t e n t p o s s i b l e . K i r l o s k a r o i l Engines 
L t d . , Pune have modified t h e i r o i l engins which can be run on 
b iogas wi th added advan tages . Biogas can be produce from dung 
wi thou t e f f e c t i n g q u a l i t i e s of manure, renewable source and 
o t h e r farm was te . Much saving can be achieved with b iogas 
eng ines . 
APPROPRIATE TECHNOLOGY, EI4ERGY, BIOGAS, DEVICES, GOBAHGAS 
70. BIO-GAS TECHlNlOLOGY. Economic_Timgs, 11 , 137j 1975, August 12; 5 
Descr ibes t h a t i n the c o n t e x t of the energy c r i s i s , 
t h e r e c e n t i n t e r n a t i o n a l workshop he ld in New Delh i under t h e 
a u s p i c i e s of ESCAP, b rought out t h e importance of b iogas for 
Asian and p a c i f i c c o u n t r i e s . Gobar gas p l a n t whi le p r e se rv ing 
manure g ive s b e n e f i t s of almost double t h e f u e l as compared to 
codung cakes . I t has a l s o be found t h a t gobar gas manure has 
g iven b e t t e r y i e l d s of a lmost a l l c r o p s . In t h e l i g h t of 
expe r i ences of i n t e g r a t e d b iogas p r o j e c t s i n some of p a c i f i c 
coxontries l i k e P h i l i p p i n e s ahd Papua, t he New Delhi workshop 
proposed ah i n t e g r a t e d programne fo r b iogus systems in deve lop-
ment 01 f u e l , f e r t i l i z e r and food. A t t e n t i o n has t o be paid to 
t h e t a s k of evo lv ing cheaper , mere e a s i l y and l o c a l l y a v a i l a b l e 
m a t e r i a l s of c o n s t r u c t i o n for the p l a n t s . 
APPROPKIATE TECHiSiOLOGY, ENERGY, BIOGAS, DEVICES, GOBARGAS afi^ ALGAE 
7 1 . VERGHESE (.BG). Integrated bio-gas a lga l system. Commerce. 135. 
3422; 1976, December 25; 1090. 
Describes t ha t the conventional bio-gas p lant , whether 
operated on c a t t l e dung, night s o i l , or other ag r i cu l tu ra l or 
animal wastes, y ie lds gas and a r e s idua l s lur ry which becomes 
valuable f e r t i l i z e r . Fish waste and wastes from poultry or 
l ives tock reared on a lga l feed can be recycled back in to the b io-
gas p lan t . Algal cul ture as pa r t of biogas systems would inex-
pensive. F ie ld t r a i l in Thanjav\ar d i s t r i c t and elsewhere indicate 
t h a t the technology i s acceptable and eas i ly assimilated KVIC 
i n s t a l l e d a 3,000 f t gobar gas p lant in the premises of Krishna 
temple t r u s t in junagarh in 1964. Gas i s used to run a f lour 
mi l l grinder and tiie canteen s to re by day and i s employed to 
generate th ree k i lo wat ts of e l e c t r i c a l energy a t n ight . 
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APPROPRIATE TECHI'JOLOGY, ENERGY, BIOGAS, DEVICES, GOBARGAS, APPLIANCES, 
INDIA. 
72. RUBBER BAG to hold biogas. Hindustan Times. 1975, July 27. 
Describes that workshop on biogas technology ahd uti-
lisation will be held at New Delhi from July 28 to August 1. 
V/hile the controversy over the use of oement ahd buck construc-
tion or steel containers for holding the gobar gas in the 
digester, continues, a bag digester- a collapsible rubber 
baloon matel of petro-chemical material- may be the answer to 
the cost problem. Six cows or buffaloes can produce enough 
waste to sustain the minimum size gobar gas unit so for devised 
for operating domestic gas stoves ahd mini-power generators. 
73. SUBRAMANIAN (TV). Gobar gas appliances, Khadi Gramodvog. 26, 12; 
1980, September; 532-5. 
Author says tiriat with the energy crisislooming large 
through out tlie length and breadth of the country it is impera-
tive to use bio-gas economically ahd efficiently. The importance 
of designing and manufacturing of efficient, simple and cheap 
ga§ appliances, thus becomes very pronounced. All the hardling 
method of gobar gas plants are sinple and can be learnt by the 
village women without any difficulty. In India, KVIC has deve-
loped a large number of gobar gas plants in various parts. The 
data about thermal effeciency with gas rate, thermal efficiency 
for different type of hot plates and thermal efficiency VS height 
of vessel above burner is lited and some illustrations also given. 
APPROPRIATE TECHNOLOGY, ENERGY, BIOGAS, DEVICES, GOBARGAS, BEt^ EFITS, 
INDIA. 
74. HOLAKIA (IR). Gobar gas to the fore. Economic Times. 7, 295; 1982 
January 17; II. 
Describes that the food shortage has been chronically 
plaguing our coxmtry for several decades due to the shortage of 
fuel and high prices of chemical fertilizers. For this problem 
solution is to setting up of a gobar gas plant, which ensures gas 
and maniore from the cattle dung. Gas plant produces more manure 
and more heat than when cattle dung is used as farmyard manure or 
dung cake fuel. Gobar gas can be used for lighting, running com-
bustion engines, as fuel in industries etc. Incidental benefits 
of gobar gas plants are many and varied. 
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75. GOBAE GAS (Methane) Industry. Commerce.132. 3380; 1976, March 6; 
23-4. 
Author says that India with its large live stock population 
has an anormous supply of animal dung. Dung would be much more 
valuable as a fertilizer, if a substitute fuel is found for rural 
domestic use. In this respect, gobar gas or biogas plants can 
play a prominent role. In this plant, dung is fermented an 
aerobiocally to obtain gas. These gas plants, while producing 43 
percent more manure than that produced by conventional compost 
methods, also give 20 percent more heat than the heat produced 
by burning dung cakes. Burning of gas is free from smoke. This 
saves housewives from different problems arises in cooking. 
KVIC has been mostly assisting farmers in this field. It wtll 
also necessary to encourage community plants, 
76. MITHAL (Akhilesh). Energy cirsisJ an integrated policy. Seminar. 
182; 1974, October; 24-5. 
Describes ttiat the energy needs of the Indian consumer are 
still, in 1974 being met in the main by non- commercial fuels 
such as firewood, charcoal, vegetable wastes and cow-dung. Gobar 
gas plant has been in operation and on demonstration at agricul-
tural fairs etc. Besides gas for cooking and lighting, the plant 
yields excellent fertiliser and the methane in it preven flies 
and mosquitoes from multiplying, Khad and village industries 
corainission is providing technical and financial assistance to 
install and work these gobar gas plants since the early 60's the 
100 cubic foot per day plant is adequate for a family of five 
persons. It needs the droppings of three head of cattle. 
77. PANDIT RAO (YA). Energy crisis and gobar gas. Economic Times, 
7, 295; 1981, January 17; II. 
Describes that the gobar gas or biogas are important 
allomative soixrces to solving the energy problem in India. Gobar 
gas plants producing 43^ more manuration conventional compost 
methods, also give 20% more heat than burning dung cakes. This 
constitutes a considerable saving of national wests. Industrial 
fuel as electric pumps or small machines can be operated on the 
energy generated by gobar gas plant. It is totally free from 
all sides effects and an inexhaustible source of energy with 
double action i.e. supply of manure and mathane gas. There are 
certain constraints on the promotion of gobar gas technology in 
rural areas, future strategy for gobar gas should be popularis-
ing the community type of gobar gas plants in the country side. 
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78. PATEL CAR). Gobar -a p o t e n t i a l source of energy. Yonana > 
21, 10; 1977, June; 25-6. 
Describes that for centur ies man has criminally destroyed 
the precious na tu ra l manure, the cow dung, for burning. This 
has imanensely affected s o i l f e r t i l i t y and food production. In 
the wake of the technology c r i s i s the recent discovery of gobar 
gas technology wi l l not only produce many times more energy but 
also leave a res idue for r i cher manure. Gobar gas can be used 
as a fuel in ki tchens for cooking, heat ing and l igh t ing e t c . 
Khadi and v i l l a g e indus t r i es commission which has evolved a 
scheme to se t up gobar gas p lan t s in the country has estimated 
t h a t the fomantation of 75% of the dung col lected from the 
count ry ' s 226 mil l ion c a t t l e would possible y ie ld about 195 
mi l l ion MWH of energy per yea r . India with i t s large population 
of c a t t l e can have no d i f f i c u l t y in obtaining adequate supplies 
of c a t t l e dung. 
79. TIME FOR a Gobar gas corporat ion. Commerce., 129.5500; 1974, 
August 10; 151-2. 
Describes ttiat the introduction of gobar gas scheme 
involving a modified pa t te rn of u t i l i s a t i o n of cow dung can 
augment both f e r t i l i z e r supply and fuel supply. I t has been 
estimated the same amount of dung can produce 45% more manure 
and 20^ 0 more heat when i t put through a gas p lan t . Manure obtain-
ed through gas p lan t contains a higher percentage of nitrogen 
than farmyard manvre and much r icher in humus. Khadi and 
v i l l a g e indus t r i e s commission has designed about 20 gobar gas 
p lan t s of d i f f e ren t c apac i t i e s . Commission has given grants 
and loans for s e t t i ng up gobar gas p l an t s in d i f fe ren t pa r t s of 
the country, so far the Khadi and v i l l a g e indus t r i es commission 
has sanctioned an amount of Rs.1.5 crores for the construction 
of these p l a n t s . 
80. VERi'iA (JN). S ta r t ing p o s s i b i l i t i e s in gobar gas. J a g r i t i . 18.7; 
1974, March 1; 1-2. 
Describes t h a t in the present context of energy c r i s i s 
in India, there could be no doubt the use of gobar gas as fuel 
opened up s t a r t l i n g p o s s i b i l i t e s . There i s a f ran t i c move to 
explore a l t e rna t ive source to reduce our dependence upon o i l . 
P r inc ipa l raw mater ia l for gobar gas i s cow dung or the dung of 
other animals or even n igh t s o i l . Greater advantages of gobar 
gas p l a n t s , i t would solve the problem of domestic fue l . I t 
i s not only give f ive times more heat than ordinary cowdung 
cakes but a lso res idues make excel lent manure for farmers. 
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APPROPRIATE TECHNOLOGY, ENERGY, BIOGAS, DEVICES, GOBARGAS compared to 
LPG. 
8 1. CHAWI^  (OP). Gobar g a s : t he forsaken i nnova t i on . Yo.1ana-18. 1; 
1974, January 26; 7 1 . 
Descr ibes t h a t cowdung as source of f u e l was i n v e s t i -
gated upon and e s t a b l i s h e d in I nd i a as e a r l y as 1939, t h e r e are 
today only 7,000 gobar gas p l a n t s i n o p e r a t i o n . Experiments 
concluded in t h e des ign of a cheap and s imple gas p l a n t in which 
gobar , cow dung y i e l d s combust ib le gas which can be used fo r 
cooking, l i g h t i n g and g e n e r a t i o n of power and the r e s i d u e made 
a v a i l a b l e f o r use as manure wi thou t any l o s s of t h e manur ia l 
c o n s t i t u t i o n s comparing gobar gas wi th l i q u i f i e d petroleum gas 
which c o s t 20 p a i s a an hour and gobar gas has only h a l f the 
c a l o r i f i c va lue of l i q u i f i e d pet roleum g a s . If we compute the 
v a l u e of manure a l s o , i t can be seen t h a t the cos t of i n s t a l l a -
t i o n could be recovered in l e s s than t h r e e y e a r s , and the gas 
p l a n t i t s e l f i s for l i f e . 
APPROPRIATE TECHNOLOGY, ENERGY, BIOGAS, DEVICES, GOBARGAS, COOPERA-
TION, INTERNATIONAL, INDIA .§nd CHINA. 
82, INDO-CHINA Coopera t ion in b iogas promotion. Commerce 139. 3576; 
1979, December 29; 1237. 
Descr ibes t h a t the p l a n s have been prepared by Indian ahu 
V/est German e x p e r t s for s e t t i n g up ah i n t e r n a t i o n a l b iogas t r a i n -
ing c e n t r e a t Nasik in Maharasht ra , where t r a i n i n g w i l l be p r o -
vided t o person from I n d i a and. o the r c o u n t r i e s i n the use of 
improved b iogas technology, Biogas p l a n t w i l l y i e l d gas which 
can be used fo r cooking and l i g h t i n g and a l s o y i e l d manure. 
Ind ia was among the e a r l i e s t t o r e c o g n i s e t h e s i g n i f i c a n c e of 
b iogas p l a n t s , and organised e f f o r t s have been made t o popu la r i se 
the use of b i o g a s . But only about 66,000 gobar gas p l a n t s have 
been s e t up in I nd i a compared v/ith 70 l akhs p l a n t s in China 
components of b iogas p l a n t s a r e cov/ dung, n i g h t s o i l , farm 
was te , sewer s ludge and o the r waste m a t e r i a l . Successfu l imple-
menta t ion of the programme fo r s e t t i n g up b iogas p l a n t s would 
enable the count ry t o genera te f e r t i l i s e r and power. 
APPROPRIATE TECHNOLOGY, EI^ ERGY, BIOGAS, DEVICES, GOBARGAS, DESIGN, 
INDIA. 
83. GARG (HP) and o thers . Designing a su i t ab le biogas p lant for 
India, Appropriate technology^?. 1; 1980, June; 29-31. 
This a r t i c l e descr ibes the po t en t i a l of biogas plants in 
India. I t includes a descr ip t ion of various designs of biogas 
p lan ts operating in India and discusses various problems which 
74 
have been encountered in designing of these p l a n t s . Some 
40,000 biogas p lan ts are now in operation in India. In the 
household, cooking time is reduced when biogas i s used giving 
more time to the housewife for other productive work. Also, 
the blue flame of i t s gas keeps u t e n s i l s and kitchen clean, 
thus improving hygiene. An improved biogas p lant based on the 
Chinese design is a lso discussed various designs of gas plant 
a re i l l u s t r a t e d . 
8 4 . SUBRMANIAN (TV). expe r imen ta l b iogas d i g e s t e . Khadi 
Gramodyog. 27, 10; 1981, J u l y ; 499-500. 
Discusses t h a t I n d i a has p o i n e e r i n g work in evol ing 
t echn iques fo r anaerobic d i g e s t i o n . Any break through in f e r -
menta t ion t echn iques and optimum use of gas w i l l be speeded up 
by a b e t t e r unde r s t and ing of the format ion of gas . As p a r t of 
p l a n t des ign , new exper imenta l des ign f o r b iogas gene ra to r s 
can be had. By c o n t r o l l i n g d u n g - r e - c i r c u l a t i o n , t h e r e can be 
dung u t i l i s a t i o n improvement. The t h r e e phase u n i t wi th an L/D 
i f 25 w i l l g ive good gas g e n e r a t i o n . This type of u n i t may be 
experimented in f u t u r e . 
APPROPRIATE TECHISiOLOGY, ENERGY, BIOGAS, DEVICES, GOBAR GAS, DEVELOP-
ING COUNTRIES 
85. RAO (A Rama). Gobar gas technology. Economic Times„1976. 
June 7; 5. 
This a r t i c l e high l ightening energy c r i s i s and increas-
ing adoption of gobar gas technology in a country where cow 
dung i s the most r ead i ly avai lable low cost source of fuel . The 
fuel aspect of gobar gas p lant i s not the only a t t r a c t i v e fea-
ture tha t has so i n t ens i t y engaged the a t t en t i on of many develop-
ing countr ies . Even if some day the energy c r i s i s is overcome 
to gobar gas p l an t s , instead of becoming an anachronism, would 
s t i l l remain unsurpassed in t h e i r usefulness to agr icul t i i ra l 
opera t ions . I t i s because of t h i s t h a t some o i l - r i c h Gulf 
countr ies are fever ishly planning to se t up gas p lan t s on a 
large sca le . 29,285 gas p lan ts now in operation in our country. 
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APPROmiATE TjiCKI^ OLOGY, ENERGY, BIOGAS, DEVICES, GOBARGAS, e f l ' e c t of 
TEMPERATURE, INDIA. 
8 6 . JAIN (MK) and o t h e r s . Diurna l v a r i a t i o n i n gas product ion from 
b iogas p l a n t . KhMi-J3-iiamfid3mg^27, 6; 1981, March; 314-5. 
This paper i n d i c a t e s t h a t gas p roduc t i on v a r i e s i n a l l 
t h e seasons a t d i f f e r e n t hoixrs of t he day depending upon tne 
v a r i a t i o n i n the environmental t empera tu re . In no r the rn I n d i a , 
i t i s a g e n e r a l complaint t h a t t h e gobar gas p l a n t s produce 
l e s s gas dur ing w i n t e r , our r e s u l t s a l s o show t h a t gas produc-
t i o n r a t e d e c l i n e s between sunse t and s u n r i s e when the env i ron-
mental t empera ture goes below 20°G, S t u d i e s a re i n p rog res s in 
t h e l a b o r a t o r y of Haryana, A g r i c u l t u r a l U n i v e r s i t y to f ind ways 
t o improve gas p roduc t ion r a t e below 20 C. 
APPROPRIATE TECHNOLOGY, ECNIERGY, BIOGAS, DEVICES, GOBARGAS, FIKiU-iCING, 
INDIA. 
87. BANK FINANCE for gobar gas p l a n t s . Commerce. 131, 3358; 1975, 
September 27; 33-5. 
Describes t ha t bank lending to farmers to se t up gobar 
gas p l a n t s . Efforts in a s s i s t i n g gobar gas p lants made by some 
banks are summaried as Bank of India has taken up the financing 
of gobar gas p lant scheme in several d i s t r i c t s , especial ly in 
the Maharashtra s t a t e and had se t the t a r g e t of financing about, 
1500 gobar gas p l an t s , before the end of March 1975. CaJiara 
Bank has granted a sum of Rs. 6.25 lakhs for 250 gobar gas plants 
a l l over the country. Sta te Bank of India has also offered loans 
for s e t t i ng up gobar gas p l a n t s . Punjab National Bank has plans 
to finance i n s t a l l a t i o n of 1,200 p l a n t s . United Commercial Bank 
has decided to finance 200 t o 300 gobar gas p lan ts in Kolhapur 
d i s t r i c t and financed 89 gobar gas p lants and disbursed Rs.2,47,5 4 
t i l l the end of February 1975. 
88. GONDHALEKAR (GH). Economic v i a b i l i t y of gobar gas p l an t s . 
Commerce.131. 3358; 1975, September 27; 31-3. 
Discusses t h a t the question i s often asked whether gobar 
gas p lan t s are economic. Banks are very keen on knowing the econo-
mic of the scheme before financing the proposals . Our answer to 
t h i s question i s a pos i t ive "yes". By ca lcu la t ions , in the case 
of gobar gas manure which i s far superior in humus and nitrogen 
content e t c , the value i s taken a t Rs.50 per tonne. Gobar gas 
p lan ts are increased s o i l f e r t i l i t y due to addi t iona l organic 
manure which would otherwise be wasted by burning, reduced pressure 
on fo res t for fuel wood. I t a lso reduced the cooking time which 
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i s of g rea t value to woman, due to high in t ens i ty flame. 
Since 1974-75» commerical hanks have adopted a policy of f inan-
cing the gobar gas scheme. All futiore development i s linked 
with bank f inance. I t i s e s s e n t i a l t ha t bankers understand the 
impact of t h i s programme on r u r a l l i f e . 
8 9 . I-IUMULE (MG). I n s t i t u t i o n a l Finance fo r gobar gas scheme. 
Khadi GrazDOdyog:.26. 9; 1980, June ; 395-404. 
Author says t n a t d i s semina t ion of necessa ry informat ion 
about gobar gas p l a n t , and a l l i t s d i f f e r e n t a s p e c t s s t r u c t u r a l , 
f i n a n c i a l , o p e r a t i o n a l e t c , in p u b l i c a t l a r g e ^id i n s t i t u t i o n s 
r e l a t e d t o t h e implementat ion of t h e scheme in p a r t i c u l a r i s 
necessa ry f o r d e s i r e d s u c c e s s . The u rgen t problems of the r u r a l 
masses v i z . s an i t a ' c ion , f u e l and manure can be solved by i n s t a -
l l i n g gobar gas p l a n t s . In I n d i a , a number of gobar gas p l a n t s 
have been i n s t a l l e d in d i f f e r e n t p a r t s of t h e coun t ry , Gobar 
gas p l a n t s a r e d i f f e r e n t s i z e s a l s o l i s t e d comparison of gobar 
w i t h o t h e r f u e l i s a l s o enumerated. 
APFROPRIATE TECM^OLOGY, ENERGY, BIOGAS, DEVICES, GQBARGAS, INDIA. 
90 . BAITHA (DL). New des ign f o r gobar p l a n t . Sc ience Repor ter . 20.30; 
1983, March; 180. 
Author had s t ud i ed l i t e r a t u r e on s u b j e c t and see some 
gobar gas p l a n t s in v a r i o u s s t a t e s which a r e s u c c e s s f u l l y s e r v -
ing the purpose . At p r e s e n t , t h e r e a re two des igns (1) B'ixed 
dome and (2) KVIC. KVIC i s having d i g e s t e r wi th i n l e t and ou t -
l e t of dung s l u r r y and a s t e e l gas ho lde r wi th s t e e l p ipe f ixed 
in middle of b r i c k w a l l e d . Fixed dome i s sajne a s KIVIG. Only 
in p l a c e of s t e e l drum gas h o l d e r , a b r i c k mason work v/ould be 
cons t ruc t ed t o cover t h e d i g e s t e r w e l l . There a re y e t o ther 
des igns developed by v a r i o u s agenc i e s . In Columbia, a f l o a t i n g 
bag made out of nylon canvas has been developed. 
APPROPRIATE TECHINIOLOGY, EI^ ERGY, BIOGAS, DEVICES, GOBARGAS. I I ^ I A . 
ANDHRA PRADESH. ' ' 
9 1 . RAO (MV Raghav). Gobar gas scheme in Andhra Pradesh. Khadi 
Gramodvog> 29. 2; 1982, November; 109-13. 
Author says t h a t the non-commercial fuels l ike firewood, 
c a t t l e dung e t c . appear to be the a l t e r n a t i v e s to meet our needs 
of domestic fue l . In t h i s context the i n s t a l l a t i o n of gobar gas 
p lan t s appears to be solut ion to the problem of domestic fuel 
for cooking, l i gh t ing and a lso to the problem of shortage of 
f e r t i l i z e r s . For the current f inanc ia l year i t i s envisaged that 
5,000 p l an t s would be constructed in the s t a t e of Andhra Pradesh 
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in a d d i t i o n t o t h e t a r g e t of 1,500 p l a n t s a l l o t t e d t o KVIC. 
The use fu lnes s of gobar gas p l a n t s i s i n c r e a s i n g l y being 
r e a l i z e d in the s t a t e and t h e programme has much scope t o 
succeed in ach iev ing t h e t a r g e t . Data i s entanerated about 
t h e p r o g r e s s of gobar gas scheme i n Andhra Pradesh, 
APmOFRlATE TECHNOLOGY, ElMERGY, BIOGAS, DEVICES, G0BARGA3, INDIA, 
KARNATAKA, 
92 , VERMA (JN). Government a s s i s t a n c e fo r gobar gas p l a n t s . J a g r i t i , , 
18, 7; 1974, March 1; 3 . 
Descr ibes t h a t t h e Karnataka s t a t e had wide scope fo r 
i n s t a l l a t i o n of l a r g e s c a l e gobar gas p l a n t s , s t a t e government 
would r ende r a l l p o s s i b l e h e l p t o t h e agenc ies engaged in gobar 
gas scheme t o s e t up as much gobar gas p l a n t s i n the s t a t e 
p o s s i b l e s . In t h e p r e s e n t c r i s i s of energy shor tage in t h e 
c o u n t r y , t h e gobar gas scheme was found t o be most s u i t e d and 
b e n e f i c i a l scheme by a l l concerned. The gas p l a n t s n o t only 
o f f e r ed humus r i c h unique manure t o the hungry s o i l of the 
coun t ry , bu t they were a l s o capable of so lv ing t h e imemployment 
p r e v a l e n t ^nong the eng inee r s of t he count ry t o some e x t e n t , 
APPROmiATE TECHNOLOGY, H^ERGY, BIOGAS, DEVICES, GOBARGAS, II^DIA, 
MAHARASHTRA, 
93 , FUEL FROM b io -mass . Economic Times. 8 , 75; 1981, Jxme 10; 5. 
Descr ibes t i i a t t h e biomass energy development programme 
i n Ind ia has e n t e r e d a new e r a , w i th t h e e s t ab l i shmen t of the 
community gobar gas u n i t f o r m u l t i purpose use in Basse in near 
Bombay, KVIC has e s t ima ted t h a t f i v e m i l l i o n gas p l a n t s s e t up 
i n Ind ia w i l l p rov ide energy e q u i v a l e n t t o 5,431 m i l l i o n l i t r e s 
of ke rosene . These p l a n t s w i l l a l s o conserve organic manure. 
I f a l l a v a i l a b l e r e s o u r c e s of d\jng a re r e c y c l e d p r o p e r l y , gobar 
gas p l a n t s can supply f u e l fo r k i t c h e n s of 27 m i l l i o n r u r a l 
f a m i l i e s , a p a r t from t h e i r o the r b e n e f i t s . In Ind i a , t h e r e are 
80,000 gobar gas p l a n t s , Biogas programme should g ives a new 
t h r u s t t o t h e development of t echn iques fo r b i o l o g i c a l conver-
s i on up to f u e l of t h e v e g e t a b l e was tes and a g r i c u l t u r a l r e s i d u e s . 
APPROPRIATE TSCffi40L0GY, EI^ ERGY, BIOGAS, DEVICES, GOBARGAS in r e l a t i o n 
t o AGRICULTURE, FERTILIZER, INDIA, 
94, SAHA (Birendra L a i ) , Untapped sources of f e r t i l i z e r , YQ.iana..18. 
23; 1975, January 1; 25-6 , ' 
Desc r ibes t h a t t he coming in wake of g l o b a l s h o r t f a l l 
i n food g r a i n s p r o d u c t i o n , t h e s c a r c i t y of f e r t i l i z e r h i t s the 
farmers in both the developed and developigSiTrPlilS^^es. I t s 
impact on the deve loping c o u n t r i e s lik^^^^5la^^fi^^5^lB, a l l the 
* * 
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more seve re because of the run away p r i c e s of a v a i l a b l e chemical 
f e r t i l i z e r s in t h e world market . Before t h e inven t ion of the new 
technology of chemical f e r t i l i s e r , cowdung has been t h e most 
popular form of manuring agent among the Indian fa rmers . Commer-
c i a l e x p l o i t a t i o n of cowdung as organic f e r t i l i z e r ho lds a b ig 
promise fo r the f u t u r e a g r i c u l t u r a l development, Cowdimg gas 
p l a n t w i l l produce both organic f e r t i l i z e r and domestic cooking 
gas from cowdung. I t i s hoped they w i l l e n e r g i e s the r \aral i r r i -
g a t i o n pump s e t s and p rov ide gas l i g h t t o v i l l a g e homes. About 
7,000 gobar gas p l a n t s a re a l r eady opera ted in the coun t ry . Khadi 
and v i l l a g e i n d u s t r i e s commission has taken up schemes t o s e t up 
about 20,000 gobar gas p l a n t s t h i s year a l l over the coun t ry , 
APPROPRIATE TECHNOLOGY, ENERGY, BIOGAS, DEVICES, GOBARGAS ill 
r e l a t i o n t o DEVEL0PI4HKT 
95.BIOGAS FOR the t h i r d workd. Deutscher fo r schungs d i e n t , 23 , 
8 ; 1984, March; 9. 
Descr ibes t h a t t he use of b iogas g e n e r a t o r in upper v o l t a 
i n Af r ica , have countered t h e p a t e n t l y ev iden t f a i l u r e of t e c h n i -
c a l f o l d e r s and quadrichrome p r o s p e c t i v e s to impress t h e populace 
of the r e m o t e s t co rne r s of c o u n t r i e s in t h e t h i r d world, with an 
example t h a t i s as s imple as i t i s obv ious . This s imples t of 
i n s t a l l a t i o n of gobar gas designed by He inz-Pe te r Mang, N i c o l e i 
Hees and S iegf red Wiss ing, c o n s i s t s of m a t e r i a l which can found 
almost anywhere on e a r t h . Despi te s i m p l i c i t y , t h i s i n s t a l l a t i o n , 
t o which t h e r e i s a very c l e a r l y s e t out of c o n s t r u c t i o n d i r e c t i o n s , 
can p rov ide from 2.8 kilogramms of s t raw, 25.7 kilogramms of p ig 
dung, and 178 l i t r e s of wa te r , 60 l i t r e s of gas per diem for 40 
d a y s , fo r cooking, l i g h t i n g , and o the r pxorposes. 
APPROPRIATE TECHNOLOGY, EiNlERGY, BIOGAS, DEVICES, GOBARGAS, in 
r e l a t i o n t o DEVELOPMENT, RURAL, INDIA. 
96.BI0GA3 For poorer p e o p l e . Commerce. 141, 5613; 1980, September 20; 
565-70. 
Descr ibes t h a t due importance had been given in Ind ia t o 
the development of renewable sources of energy, p a r t i c u l a r l y b i o -
g a s , s o l a r energy and wind m i l l c o n s i d e r a b l e work had been done 
in Ind ia i n the f i e l d of b iogas and d i f f e r e n t models had been 
s t a n d a r d i s e d . The 80 ,000 gas p l a n t s a l r eady i n s t a l l e d in the 
coun t ry . Over 30 p e r c e n t of t h e 980 m i l l i o n tonnes of c a t t l e 
dung produced in Ind ia i s b t i rnt fo r f u e l which would otherwise 
be used as organic manure. This q u a n t i t y of c a t t l e dung can produce 
gas enough fo r domestic f u e l r equ i rement of 437 m i l l i o n pe r sons . 
With the energy c r i s i s , the biogas programme r e c e i v e s u b s t a n t i a l 
impetus . 
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97. JOHAL (HS) and SHUKLA (AN) . Adoption of gobar gas plants in 
. r u r a l a reas . Khadi Gramodyog..26. 12; 1980, September; 542-7. 
Describes t ha t informations per ta in ing to socio-
psyciiological and s i t u a t i o n a l fac tors which are influencing the 
pace of i n s t a l l a t i o n of gobar gas p lan ts in r u r a l areas are of 
paramount importance to i n s t i t u t i o n s engaged in implementation 
of the scheme. I t i s observed tha t persons, who are be t t e r 
educated have higher soc i a l pa r t i c ipa t i on , extension contacts 
and mass media exposure, are coming forward in greater numbers 
t o i n s t a l l gobar gas p l an t s and succeeding in deriving the 
maximum bene f i t s . Government of India and KVIC combined t o -
gather to launch a crash programme of i n s t a l l i n g gobar gas 
p lants a t subsidised r a t e in v i l l a g e s . 
98. PAL ( S i t t a ) . Gobar gas p l a n t s . Hindu,1976, May 11; 4. 
The author t r i e d to describe in t h i s a r t i c l e the 
p r inc ip le of the gobar gas plant was f i r s t evolved in India 
as early as 1939. Hov/ever, the s ignif icance to Ind ia ' s r u r a l 
economy of a p lan t to make use of cowdung to generate fuel gas 
without impairing the manorial value of the refuse mater ia l . 
Due to the o i l c r i s i s , the government encouraged gobar gas 
p l an t as pa r t of an in tegra ted s t ra tegy for r u r a l energy supply. 
Nearly 16,000 p lan t s were setup in the country. I t discusses the 
r e l a t i v e meri ts of a big community gas p lan t versus a large 
number small sized family p l a n t s . 
99. SETHlNiA CHN), Energy c r i s i s : a t o t a l view. Seminar..182; 1974, 
October; 12-7. 
Describes tha t the non-commercial fue l s , cowdung, firewood 
and vegetable waste cons i tu te the major ca tegor ies and mainly 
consumed for domestic use in r u r a l and semi-urban areas . Cowdung 
t h a t w i l l be avai lable in India in 1975-76 has been estimated at 
around 524 mil l ion tonnes. In 1972 we had used only 0.15 mill ion 
tonnes of cowdung in gobar gas plants located in various areas 
to produce methane gas for cooking food and manure. These plants 
have been se t up with the ass is tance of the Khadi and Vil lage 
Indus t r i es Commission, These p lan t s have a very high po ten t i a l 
for sa t i s fy ing local energy and f e r t i l i z e r needs of rioral areas . 
Gas from urban wastes can also be used as an Indus t r i a l fuel or 
for the domestic gas supply. Use of urban wastes for generation 
of power and f e r t i l i z e r s and expansion of gobar gas p lants to 
serve r u r a l needs may also be considered to supplement the other 
energy sources. 
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100. SHARIvIA (MP). Biogas system.Khadi Grajnodyog„27« 3; 1980, 
December; 145-6. 
Discusses tha t biogas could play aJi important ro le in 
meeting the r u r a l energy needs. Gobar gas p lan t provides fuel 
for cooking, l igh t ing and r i ch organic manure. Ind ia ' s ro le 
in the f i e l d was fu l ly indicated i t was chosen to lead a tiriree 
year pro jec t covering areas requir ing fur ther research developr 
ment and demonstration with p a r t i c u l a r emphasis on microbiolo-
g ica l aspects . Gobar gas scheme is advantageous in more than 
one way. In f ac t , i t i s a saviour in many spheres, be i t in 
saving o i l and in reducing the drudgeny of the housewife. 
101. SUBRAMANIAI^ I (TV). Gobar gas p lant : optimization and economic 
f e a s i b i l i t y . Khadi Gramodyog,26.10; 1980, July; 450-8. 
Author says t h a t cow dung has an exploi table heating 
va lue , v/ith the wide spread introduct ion of gobar gas plans 
in India i t would be p ro f i t ab le to know i t s optimum operating 
condi t ions , \'\^ich could now be derived by simple mathematical 
techniques . Such a technique has been discussed in t h i s a r t i -
c l e . Discussion opened tha t r e l a t i v e l y small sized p lan t s 
can cater to community in r u r a l -areas economically with subsidy 
from government. With the avai lable help from government and 
other agencies these p lan t s w i l l , in the short and long runs, 
be a boon to every r u r a l point for fx^rther development, 
102. VERI4A (JKO. Modernity to v i l l age through Gobar gas. J ag r i t i ^ 
15, 23; 1971, November 1; 1. 
Describes t ha t Khadi and v i l l a g e indus t r i es commission 
aims a t u t i l i s i n g as much of the wealth tha t go waste in the 
country as poss ib le which w i l l u l t imately lead to the a l l round 
na t iona l p rosper i ty . Gobar gas i s one such scheme tha t can 
br ing lacks of tonnes of dung to myriad uses . Gobar gas scheme 
not only helped increases the product ivi ty of the ag r i cu l tu ra l 
in tune but also an attempt to modernise the way of l i f e of 
Indian society on the whole, Gobar gas p lan t provided manure 
for the land, gas for ki tchen as well as for l i g h t , motive 
power for pump s e t , generators e t c . 
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103. PATEL ( J I ) , Gobar gas fo r rmra l development - a f u t u r e . 
Commerce.131. 3358; 1975, September 27; 3 0 - 1 . 
Descr ibes t h a t t he f i r s t gobar p l a n t - the Gramlaxmi 
gas p l a n t , wi th many new l e a t u r e s appeared in 1951. Some 
government agenc ies p u t about 500 p l a n t s of t h i s cheap 
des ign i n De lh i , U t t a r Pradesh , Rajas than and i n Bombay. 
Gobar gas p l a n t i s n o t only a manure and f u e l gas producing 
p l a n t b u t i t s u t i l i t y as s a n i t a r y d i s p o s a l u n i t i s a l s o 
equa l ly good KVIG a l s o began i n s t a l l i n g community l a t r i n e 
p l a n t s . KVIC had p u t up almost 7,000 p l a n t s by the end of 
March, 1974. V i l l a g e l e v e l p l a n t s a re cheaper and more e f f i -
c i e n t than family l e v e l p l a n t s . They can be made to use such 
d i v e r s e raw m a t e r i a l as n i g h t s o i l an u r i n e from community 
l a t r i n e s , a g r i c u l t u r a l was te , s t r e e t sweepings, gabage 
from homes, water weeds l i k e n y a c i n t h e t c . Res idua l manure 
i s r i c h e r than t h a t ob ta ined from d i g e s t i o n of c a t t l e dung. 
APmOPRlATE TECHiNiOLOGY, ENERGY, BIOGAS, DEVICES, GOBARGAS, i^ EiiD, 
INDIA. 
104. SHAH COA). N on-commercial f u e l s . Yo.iana,18, 1; 1974, 
January 26; 69-70. 
Descr ibes t h a t t he t r a d i t i o n a l l y , r u r a l people in 
I n d i a use non-commercial sources of energy such as cowdung, 
f u e l wood and vege t ab l e was tes as cooking f u e l s . Pre fe rence 
f o r t h e s e sources l i e s i n t h e i r a v a i l a b i l i t y c l o s e a t hand anci 
cheapness . With r e g a r d t o the use of cowdung most s t u d i e s 
show t h a t about 60-65 m i l l i o n tonnes of dry dung a re used as 
domestic f u e l annua l ly . Gobar gas p l a n t has been developed 
f o r cooking food and manure by t h e Khadi and v i l l a g e i n d u s t r i e s 
commission. About 7,000 gobar gas p l a n t has been i n s t a l l e d , 
a l l over t h e coun t ry . Cowdung i s t h e most impor tant a spec t for 
gobar gas p l a n t . 
APHlORilATE TiiCHIWLOGY, ENERGY, BIOGAS, DEVICES, GOBiUlGAS, PLAi^ NING, 
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105. NATION OWES gra t i tude to gobar gas poineers . J a g r i t i . l B . 7; 
1974, March 1; 7. 
Describes t ha t gobar was only answer to energy c r i s i s 
in India, which was predominantly an a g r i c u l t u r a l r u r a l country 
with an immense c a t t l e wealth, had to the problem of shortages 
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of f i rewood, kerosene and chemical f e r t i l i z e r s , s a i d , 
3.V. Manjunath, Qiairman, Karnataka s t a t e Khadi and v i l l a g e 
i n d u s t r i e s commission a t 4 th A l l I n d i a gobar gas seminar a t 
Banga lo re . KVIC as d e s i r e d by the government of I n d i a , had 
planned t o i n s t a l l 20,000 gobar gas p l a n t s i n t h e coming 
y e a r in v a r i o u s p a r t s of t he coun t ry . Gobar gas i s t he s o l u -
t i o n of v a r i o u s problems. 
APffiOPRlATE TEGHMOLOGar, ENERGY, BIOGAS, DEVICES, GOBARGAS, 
PROBLEI'IS, HEALTH, INDIA. 
106, GHAV/AEA (OP). P h y s i c a l and chemical p r o p e r t i e s of b iogas . 
Khadi GramodvOK.26, 7; 1980, A p r i l ; 295-8. 
Author says t h a t t he gobar gas p l a n t s a re being 
i n s t a l l e d in the count ry in an i n c r e a s i n g numbers. Other 
was t e s a longwith gobar a r e a l s o be ing fed i n t o the d i g e s t e r . 
I t i s t h e r e f o r e , neces sa ry t h a t t h e farmers and o ther gas 
p l a n t s owners a r e t o l d about the h e a l t h haza rds involved in 
t h e hand l ing of b i o g a s . V/ith p r e v e n t i o n a r y measures adopted, 
a c c i d e n t a l r i s k s could be minimised. We have today more 
than 75,000 gas p l a n t s i n our country due t o ded ica ted e f f o r t s 
of KVIC. Given t a b l e s show the p h y s i o l o g i c a l and chemical 
p r o p e r t i e s of b i o g a s . 
APPHOmiATE TECHI\iOLOGY, ENERGY, BIOGAS, DEVICES, GOBiUiGAS, 
PROBLEMS, INDIA. 
107, ARJUNAJATESAl^ . 'is/hy Gobar gas i s s tuck up . Economic Times. 
1976; June 23; 5 . 
Descr ibes t h a t Gobar gas caJi be used f o r l i g h t i n g , 
cooking and in a g r i c u l t u r a l fo r i r r i g a t i o n purposes e t c . 
In I n d i a , about 29,285 gobar gas p l a n t s i n o p e r a t i o n . The cos t 
of a gobar gas p l a n t i s f a i r l y h igh fo r an o rd ina ry v i l l a g e r , 
i t can be met through subsidy or l oan . There i s an u rgen t 
need t o evolve cheaper des igns wi th e a s i l y and l o c a l l y a v a i l -
ab l e c o n s t r u c t i o n m a t e r i a l s . A number of agencies involved 
in t h e development of gobar gas p l a n t s . Gobar gas i s an 
a l t e r n a t i v e fo r e l e c t r i c i t y . 
108, DAWDEKAH (Hemalata) . Gobar gas p l a n t s : How a p p r o p r i a t e a re they? 
Economic and P o l i t i c a l Weekly.15. 20; 1980, May 17; 887-93 . 
Desc r ibes t h a t t h e technology of producing methane gas 
from cowdung and o the r wastes a re us ing i t s as f u e l for va r ious 
purposes has r e c e i v e d c o n s i d e r a b l e a t t e n t i o n in I n d i a . In the 
83 
light of tiie growing energy shortage that the country faces 
gobar gas is being cited as having great potential for answer-
ing the energy needs of rural areas. This paper, based on the 
responses of residents of village in Satara district attempts 
some general'statements regarding the constraints on the adop-
tion of gobar gas technology in rural areas. Its findings are 
that social, spatial, cultioral and attitudinal criteria are 
as important as technical ones in the assimination of new 
technology. 
109. JOHAL (HS) and SAINI (oxirinder Pal ^ ingh). Installing Gobar gas 
plants: stimulants, bamers and operational difficulties. 
Khadi GramodYOg.26. 9; 1080, June; 412-9. 
Author says that the gobar gas plant has great signifi-
cance for farmers as an instrument which can yield fuel and 
organic fertilizer from the same input i.e. dung. Inspite of 
its economic importance, farmers are not coming forward to 
accept it. The present study is an attempt to find empirically 
stimulants, barners and operational difficulties for adoption 
of this technology. Government of India, state government and 
khadi and village industries commission made many schemes to 
popularise the installation of these plants and target for such 
installation was kept around one lakh in fifth five year plan. 
110, PRASAD (oR) and others. Bio-gaa plants: prospects, problems 
and tasks. Economic and_PgljLjtJxal_.J^ eek_lyj 9, 32-4; 1974, August; 
1347-64. 
Describes a detailed study if whether biogas plants will 
fulfil the demand for a decentralised energy and fertiliser 
production, particularly in the large number of small villages. 
Biogas out put is sufficient for 10 pump sets, one light in 
every house, energy for cooking in every house etc. Biogas will 
produce about 295 tonnes per year of organic manure, fertilizer 
production from biogas plants appears to have several advantages-
It is stressed that drastic reductions in plant cost must be 
achieved to prevent the goeemment of India plans from being 
woefully inadequate for exploiting the full potential of biogas 
production of energy and fertiliser. Concept of solar energy 
plantations to grow plant matter for fermentation in biogas 
plants is described. Some crucial socio-economic problems wmll 
be generated by the installation of biogas plants in a village. 
S^t 
111, SV/MINAIHAN (RV). Development of a l t e r n a t i v e energy sources. 
Khadi Gramodyog, 27, 3; 1980, December; 147-8. 
Discusses tt iat in India , we have given importance to the 
development of renewable sources of energy pa r t i cu l a r l y biogas, 
considerable work has been done. Though we have in s t a l l ed over 
80,000 gobar gas p l a n t s . Use of biogas not only supplements 
energy production but a lso helps conserving organic manure. If 
the en t i r e quantity of 980 mil l ion tonnes of c a t t l e dung pro-
duced i s put through gas p l an t s , i t can produce gas enough for 
domestic fuel requirement for 487 mi l l ion persons. Our aim 
should be see t ha t e n t i r e rxjral energy requirement i s met by 
renewable sources l ike biogas p l an t . 
112, GOVIWD KELKAR and o t h e r s , Gobar gas show p i e c e of Sadiqpura . 
Economics and P o l i t i c a l Weekly,16. 9; 1981, February 28; 312-3. 
Descr ibes t h a t t h e community gobar gas p l a n t f inanced by 
UNIC£&"', was i n s t a l l e d in Sadiqpura i n Etawah d i s t r i c t . Gobar 
gas p l a n t a t Sadiqpura i s claimed t o be t h e b i g g e s t p l a n t in the 
c o u n t r y . However, t h e maximum problems were faced by the v i l l a -
g e r s in t h e i r cooking a c t i v i t y . Gas f o r cooking i s provided 
from 8 a,m. t o 10 a.m, and from 6 p.m. t o 8 p.m. t imings were 
i n s u f f i c i e n t . B e s i d e s , t h r e e meals a re cooked in a day, and no 
gas p r o v i s i o n s had been made fo r t h e t h i r d meal . Within these 
l i m i t e d hours t h e women sa id t h a t a l l they could cook was a 
v e g e t a b l e and wheat c h a p a t i s . Therefore gobar gas had f a i l e d t o 
reduce t h e working t ime and drudgery of the cooking p rocess of 
t h e i n h a b i t a n t s of Sadiqpura . 
APPROPRIATE TECHNOLOGY, Et^ ERGY, BIOGAS, DEVICES, GOBARGAS, STATISTICS, 
INDIA, 
113, GOBAR GAS Plants in S t a t e s . Commerce.131. 3358; 1973, September 
27; 35-6. 
Describes t h a t the Khadi and v i l l a g e indus t r i es commission 
developed a number of gobar gas p lan t s a l l over the country. 
Gujarat has constructed 3,750 gobar gas p lants out of the t o t a l 
of nearly 12,00 a l l over India . These p l an t s produce Rs.35 lakhs 
worth of gas and Rs.18 lakhs worth of manure annually. Himachal 
Pradesh Khadi and v i l l a g e indus t r i e s board has decided to se t 
up f ive gobar gas p lan t s - two in Mandi d i s t r i c t , two in Kangre 
d i s t r i c t and one in Solan d i s t r i c t . Karnataka Khadi and 
Gramodyog Saffyukta Sangha, Hubli, about 500 gobar gas p lan ts of 
Varying s izes have been so far constructed in Dharwar d i s t r i c t . 
In 1974-75, 295 p lants were constructed in Maharashtra with 
f inanc ia l ass is tance of na t ional i sed banks. 
114. GOBARGA;^ TiiCHNOLOGY. Economic Times. 1976, May 26. 
Desc r ibes t h a t t h e government has v i s u a l i z e d the 
i n s t a l l a t i o n of one l akh of gobar gas p l a n t s by the end of 
p l a n t s a r e in ope ra t i on today . Gu ja ra t , a po inee r in t h i s move-
ment, had in 1974-75 only about 391 new p l a n t s , •ss^ile t a r g e t 
was 2 ,000 , i n the country as a whole 5,981 new p l a n t s came up 
dur ing t h e y e a r . Pure ly from the economic ang l e , t i iese p l a n t s , 
be ing l a r g e s i z e d , would be h igh ly b e n e f i c i a l t o o . Khadi and 
v i l l a g e i n d u s t r i e s commission and t h e s t a t e board, the govern-
ment may cons ide r s u i t a b l e ex tens ion agenc ies fo r a speed i e r 
p ropaga t ion of the gobar gas idea as a l s o t o take ca re of 
maintenance and s e r v i c i n g problems. Government of I n a i a may, in 
t h i s c o n t e x t , t h ink of g iv ing some i n c e n t i v e t o gram sevaks 
and o the r v i l l a g e o f f i c i a l s fo r mo t iva t i ng a c u l t i v a r t o take to 
gobar gas t echnology . 
115. VEHi'lA (03) . Gobargas-cum-compost making. Economic Times., 1976. 
December l o ; 5 . 
Descr ibes t h a t today we a re f a c i n g t h r e e n a t i o n a l i n t e r -
connected majoi' problems: t h e food, f e r t i l i z e r , and the f u e l . 
An answer seems t o be most a p p r o p r i a t e l i e s in the wide s c a l e 
adop t ion of gobar gas-cum-compost t echnology . The c a t t l e popu-
l a t i o n in I n d i a i s 230 m i l l i o n and t h e i r y i e l d of dung i s 
approximate ly 1,200 t o n n e s . Author says t h a t even i f we assume 
t h a t only 50 q u a n t i t y of dung i s a v a i l a b l e fo r u t i l i s a t i o n in 
gobar gas p l a n t s , we can e s t a b l i s h 27 l akhs p l a n t s of 700 e f t . 
Gobar gas p l a n t s no t only produce gas b u t a l s o g ive e x c e l l e n t 
manure. Data about the e s t i m a t i o n of v a r i o u s s i z e s of gobar 
gas p l a n t i s renumerated. 
APPROPRIATE TECmOLOGY, Ei\^ EiiGY, BIOGAS, e f f ec t^oa AGRICULTURE, II^DIA. 
116. GHATNEKAR U u d h i r D). Novel k ind of f u e l and f e r t i l i z e r . iOiadi 
Grafliodvo^^27. 3; 1980, December; 209-11 . 
Descr ibes t h a t t h e r e a re v a r i o u s t ypes of weeds which 
causes c o n s i d e r a b l e concern t o a g r i c u l t u r a l and f i s h e r y p l anne r s , 
u t i l i z a t i o n of t h e s e fo r b iogas p roduc t ion i s a c u r r e n t t o p i c in 
many q u a r t e r s . Vifith a s imple t echn iques t h e s e weeds could be 
conver ted i n t o biomass or biodung which could r e l e a s e cowdung to 
be u t i l i s e d in some o t h e r u s e f u l pu rposes . These could a l s o 
he lp a r r e s t d e f o n e s t a t i o n 85% of Ind ian popu l a t i on l i v e in about 
5 l akhs v i l l a g e s . A l l t h e s e use e i t h e r cowdung cakes or firewood 
as f u e l . I t i s observed t h a t t he fermented biomass or biodung 
c o n t a i n s good amount of combust ib le gas and t h e r e f o r e can be 
pu t in the b iogas p l a n t s fo r t he g e n e r a t i o n of methane. Biodung 
w i l l so lve our energy problem t o a g r e a t e r e x t e n t . 
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117. SIROHI CA3) and IQBAL SINGH. Biogas Energy: Economic f e a s i b i l i t y . 
E a s t e r n Economist .77. 6; 1981, August 7; 264-8. 
The au thor says t h a t i n I n d i a the emphasis has been 
c o n c e n t r a t e d on t h e scope of b iogas as a source of energy for 
f u e l and f o r running smal l engines f o r pump s e t s in i r r i g a t i o n . 
A l a r g e number of b iogas p l a n t s have been evec ted in I nd i a over 
t h e l u s t decade, t h e movement has no t caught on as i t siiould have. 
Th is because of t h e lack of work whi le t a n g i b l e b e n e f i t s to the 
poor farmers whose expenses a t p r e s e n t on f u e l i s zero or who 
do no t have enough number of c a t t l e t o supply adequate dung t o 
the p l a n t . As r e g a r d s community s i z e KlViC b iogas p l a n t , only 
b igger s i z e of the p l a n t could be f i n a n c i a l l y f e u s i b l e fo r 
cooking purpose t o t h e farmers who purchase about 50 pe rcen t of 
f u e l used fo r cooking. Data about b e n e f i t c o s t r a t i o n of ivVIG 
b iogas p l a n t s in South, North Ind i a i s enumerated, 
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118. SOLi-Y (Richard K). I n t e g r a t e d Biogas systems in F i j i and the 
south p a c i f i c . Khadi Gramodyog, 27. 3; 1980, December; 156-63. 
Descr ibes t h a t b iogas d i g e s t e r s i n s t a l l e d in south 
p a c i f i c r eg ion i . e . F i j i , Western Samoa, Tonga, Solomon i s l a n d s 
e t c . a re r e l a t i v e l y smal l in s i z e . They a r e fed g e n e r a l l y wi th 
p i g was tes an i d e a l b iogas d i g e s t e r s fo r ope ra t i on in r u r a l 
a reas i s y e t t o be des igned t h e r e . However, the amount of 
r e s e a r c h work done in a smal l co\jntry l i k e F i j i wi th a very 
smal l number of b iogas p l a n t s in an eye o p e r a t o r . Advantages 
and d i sadvan tages of v a r i o u s t ypes of d i g e s t e r s are worth 
t a k i n g no te of a number of d i f f e r e n t d i g e s t e r s are in u s e . 
Major i ty a re of tiie f l o a t i n g gas ho lde r t y p e . If a biogas s y s -
tem i s t o be f u l l y i n t e g r a t e d , c o n s i d e r a t i o n must be given t o 
maximizing the p roduc t ion of both hijman and animal food s t u f f s . 
APPROmiATE TECHNOLOGY, EINERGY, BIOGAS, UNIDIA. 
119. KARKI (r#IS). Bio-mass: an a f fo rdab l e energy source . Khadi 
Gramodyog..28. 5; 1982, February; 261-4. 
Author says t h a t search fo r renewable energy resoui^ces 
th roughou t the world, i n the wake of d e p l e t i n g f o s s i l f u e l s , 
ha s l ed human ingenu i ty t o f i n d ways t o e x p l o i t s o l a r and b i o -
energy a v a i l a b l e in abx^ndance. Bio-mass , an impor tan t renewable 
r e s o u r c e s , ho lds l i m i t l e s s p o t e n t i a l i t i e s , no t only as an energy 
source but a l s o as most p r o s p e c t i v e avenue of r u r a l remployment. 
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Bio-energy system covers mainly biogas, burning oi cowiung, 
garbage, a g r i c u l t u r a l waste and firewood e t c . I t has been 
estimated tha t a biogas p lan t , fed by 250 c a t t l e and 500 
human beings waste would y ie ld 667.5 Kw of power/day -enough 
to provide for a l l t h e i r cooking and i r r i g a t i o n needs. In 
India, KVIC has i n s t a l l e d a number of gas p lan ts in the 
d i f f e r e n t pa r t s of the country. 
120. VERGHE3E (BG), I n t e g r a t e d b iogas a l g a l system. Commerce.133. 
3422; 1976, December 25; 1090. 
Descr ibes t h a t h i g h l y e f f i c i e n t i n t e g r a t e d biogas systems 
making t o t a l use of t h e s t a r t i n g m a t e r i a l in a complete cyc le 
of i n t e r - l i n k e d o p e r a t i o n s a r e under development in the country . 
The conven t iona l b iogas p l a n t , opera ted on c a t t l e dung, n i g h t 
s o i l , or o the r a g r i c u l t u r a l or animal was t e s , y i e l d s gas and a 
r e s i d u a l s l u r r y \idiich g r a d u a l l y decomposes and d r i e s i n t o a 
v a l u a b l e f e r t i l i s e r . I t has a l s o be s t a b l i s h e d t h a t a l g a l fed 
back i n t o a b iogas p l a n t can improve gas p roduc t ion by 30 t o 40 
p e r c e n t . Algal c u l t u r e as p a r t of biogas systems v;ould be i n -
expens ive . KVIC has developed l a r g e number of b iogas p l a n t s in 
I n d i a . KVIC i s c u r r e n t l y b u i l d i n g a 5,000 e f t gobar gas p l a n t 
a t famous temple town of Nathdwara in Ra ja s than . S tud i e s have 
been made r e g a r d i n g t h e u t i l i z a t i o n of wi ld growth l i k e water 
n y a c i n t h i n b iogas p l a n t s . Biogas p l a n t development in Ind ia i s 
moving i n t o a more s o p h i s t i c a t e d phase . 
APPROPRIATE TECHNOLOGY, MEtiGY, BIOGAS, INDIA, MAHARASHTRA 
121 . SHARI-IA CVP). Biogas sys tems. Khadi Gramodvog. 27. 3; 1980; 
December; 195-8. 
Descr ibes t h a t t he Western Regiona l S t a t i o n of the 
N a t i o n a l Dairy Research I n s t i t u t e , Bombay has conducted c e r t a i n 
exper iments v/ith r ega rd t o b iogas energy. R e s u l t obta ined would 
be u s e f u l f o r those working on the same l i n e . I t has been made 
p o s s i b l e t o run d i e s a l and gase lene engines on b iogas by con-
v e r t i n g them. Farmer can produce h i s own f u e l f o r running 
t r a c t o r , t u b e - w e l l and o the r equipment. D i f f e r e n t types of gas 
p l a n t s have been des igned by d i f f e r e n t agenc ies for va r ious 
pu rpose s . Methane t h e ch ie f c o n s t i t u e n t of b iogas i s a t a s t e -
l e s s , c o l o u r l e s s , adoixrless and non poisonous g a s . 
APPROPRIATE Ti^ Ci-iiMOLOGY, xil^ ERG'f, BIOGAS, INDUSTRIAL, WASTES, Blo^lA 
122. BIOGAS FROM d i s t i l l e r y waste. Tribune (Chandigarh),1983. 
November 15. 
Describes t h a t mil l ions of l i t r e s of noxious d i s t i l l e r y 
waste present ly thrown in to r i v e r s can become a source of biogas 
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fuel, new technological process developed by scientists at 
the Indian Institute of Technology. It is for tiie first time 
in India that a bio-technology process has been developed for 
continuous energy generation from distillery waste. According 
to Dr. Ghose, a distillery producing, 100,000 litres of alcohol 
a day cah generate 8,60,000 mega joules of heat energy in the 
form of biogas which is more than the energy needs C7,00,000 MJ) 
of the plant for distillation and pumping purposes. IIT process 
also enables the recovery of nitrogen and potash as by products 
which can be used as fertiliser. 
APPROPRIATE TECHIMOLOGY, El-IERGY, BIOGAS, in_relation_ to DEVELOH'iEMT 
123. BIO-GAS. Times of India (Delhi), 1975. August; 6. 
Describes tliat the six day workshop on the use of bio-
gas as a source of energy which has ended in New Delhi has 
brought home to poorer nations the need to get away from an 
accessive reliance on fossil fuels. Fed into biogas plants 
the amount of cowdung can not only increase the calorific 
value of the fuel but also yield organic manure. Studies by 
Punjab Agricultural University have shown that this organic 
manure can yield sufficient phosphotes and potash. Government 
is to be concentrate on developing commimity sized biogas 
plants. 
APPROPRIATE Ti:,CHi\iOi-uGY, ExsiERGY, BIOGAS, in relation to DEVEL0PHEI^ IT, 
RURAL 
124, ISLAI'i (MN), Policy issues in relation to Biogas Technology as a 
total for rural development. Khadi Gramodyog.27. 3; 1980, 
December; 167-75. 
This paper discusses various points in relation to bio-
gas technology as a tool for rural development i.e. preparation 
of a biogas manual covering all available designs development 
of a research programme for the evaluation and optimisation of 
available biogas technology and preparation of a general guide-
lines to develop a biogas programme for a particular country 
which includes the iinportance of research and development 
effort, the institutional aspect and the prospect and problem 
of biogas tecimology under different economic and socio-
political back ground. In Bangladesh, various research and 
development institutions have initiated many biogas research 
projects. 
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125. MAYUR (Rashmi). Bio-energy fo r development in the Common Wealth 
Coxjntries. Khadi Gramodyoy^ 27# 3 ; 1980, December; 164-5. 
Descr ibes t h a t China and I n d i a have provided t h e lead 
i n t h e a r e a s of b iogas energy by t e s t i n g and developing b i o -
gas p l a n t s in r u r a l a r e a s . However, many problems r e l a t e d 
t o the f u l l u t i l i z a t i o n of t h e a l t e r n a t i v e source of energy 
ob ta ined through b iogas a re r e q u i r e d t o be r e s o l v e d before i t 
becomes a power-ful t o o l of development in t i i i rd world, which 
i s v/orst su f f e r in t h e g l o b a l m a l d i s t r i b u t i o n of energy sources . 
Bio-energy developments o f fe r a new hope fo r t h e margina l 
c i t i z e n s of the t h i r d world. 
APPROPRIATE TiiCHNOLOGy, ENERGY, BIOGAS, In r e l a t i o n t o umELOmiMT, 
RURAL, INDIA. 
126. GAIMGULY ( R K ) . Biogas teciinology fo r r u r a l development: P e r f o r -
mance and P r o s p e c t s . lOiadi Gramodvog. 27 . 3 ; 1980, December; 
153-5. 
Discusses t h a t t h e government of I nd i a and o ther agencies 
l i k e KVIC a r e very keen on the l a r g e s c a l e implementat ion of ttie 
b iogas programme. Apart from prov id ing f u e l and f e r t i l i z e r the 
b iogas p l a n t s a re designed by t h e KVIC n o t only he lp in main-
t a i n i n g r u r a l hygiene bu t a re s imple t o o p e r a t e . This has 
a t t r a c t e d t h e i n t e r e s t of many deve loping c o u n t r i e s so as t o 
seek t e c i i n i c a l Imow-how and ge t t h e i r pe r sonne l t r a i n e d . This 
m u l t i b e n e f i c i a l b iogas programme w i l l be one of the answers 
f o r t h e complex problems r e l a t i n g t o sources of energy fo r the 
s e r v i c e of mankind, 
127. KHAIM (MMGA). Ru ra l energy problems and b i o g a s . Khadi 
Gramodyog.27. 3 ; 1980, December; 151-2. 
Descr ibes on beha l f of t he coimnon weal th sc ience counc i l , 
M^ 'GA Khan, Deputy S e c r e t a r y , CSC, London, in h i s opening remark 
o u t l i n e d t h e purpose and o b j e c t i v e s of t h e workshop. Programme 
of workshop i s concerned wi th b i o g a s . Rura l a r eas have been the 
s u b j e c t of a t t e n t i o n of t h e common weal th s c i ence c o u n c i l . 
I n d i a n exper ience and c o l l o b o r a t i o n w i l l be most h e l p f u l in 
de te rmin ing t h e r o l e b iogas can p lay in the r u r a l c o n t e x t . In 
I n d i a , choice of KVIC t o provide r e g i o n a l coo rd ina t i on i s a 
proper s t e p t o ensvire t h i s . Biogas can n o t be expected t o be 
t h e u l t i m a t e and f u l l answer t o energy r equ i r emen t s . 
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128. PATEL (Himmat). Biogas p l an t s and r u r a l development. Khadi 
Graciodvog^26. 5; 1980, February; 229-33. 
Author says t h a t biogas p l an t s seem to be the ult imate 
answer to the energy c r i s i s a t present with sample and perenni-
a l l y ava i lab le raw mater ia l , involving simple technology and 
less cos t , t h i s p lan t has many advantages over i t s coimter 
p a r t s . I^ another very important point i s tha t i t i s not an 
a i r po l l u t an t . Khadi and v i l l age indus t r i e s commission i s 
commendable service in publ ic i s ing and populai^ising the r e l e -
vance of biogas p lants in r u r a l areas . Number of such plants 
in India has secular i ly increased from 1,621 in 1968-69 to 
6,158 in 1973-74 and a t the end of March 1976 as high as 
29,2851. 
129. ROY Cftobin). Family and community b iogas p l a n t s in r u r a l Ind ia . 
Appropr i a t e Technology, 8 , 1; 1981, June ; 17-20. 
Descr ibes t h a t t h e o i l and firewood c r i s i s , have c r e a t e a 
a growing need t o p rov ide a l t e r n a t i v e f u e l s t o meet the needs 
of deve lop ing c o u n t r i e s such as I n d i a . Biogas has been r e g a r -
ded as one of the most promising a l t e r n a t i v e f u e l , s ince n o t 
only i s t h e technology of b iogas p roduc t ion r e l a t i v e l y simple 
ana developed, but t h e p r o c e s s involved conver t s l o c a l l y -
avai-^able organic m a t e r i a l s i n t o a f e r t i l i z e r v/hich i s u rgen t ly 
needed t o ma in ta in a g r i c u l t u r a l out p u t . Since tiie biogas p r o -
gramme in Ind ia in t h e e a r l y 1950s, some 80,000 biogas p l a n t s 
have been c o n s t r u c t e d . Data about average d a i l y a v a i l a b i l i t y 
of c a t t l e dung fo r b iogas p l a n t i s a l s o enumerated, 
APPROPRIATE Tii.CHN0iX)GY, ENERGY, BIOGi^, i n r e l a t i o n t o SOCIETY 
INDIA, KARNATAKA. 
130. CHAi\iNE (MB) and o thers . Perception of non-adopters about 
ex i s t i ng and new biogas p l an t s , Khadi Grajmodyog. 27, 8; 1981, 
May; 918-20. 
Author says t h a t diffusion conducted in the past in 
India and elsewhere poin t out that a v a i l a b i l i t y of resources 
i s one of the fac to r s governing the adoption of new p rac t i ces . 
With the encouragement of s e t t i n g up of biogas p lants on a 
la rge scale in Karnataka, i t has been found t h a t many did not 
respond because of the lack of resources on the one hajad and 
ignorance about the many sided advantages of the biogas p lan t s , 
on other . Data i s a lso enumerated about the reasons for non-
adoption of gobar p lan ts by non adopters. 
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APPROPRIATE TECHNOLOGY, El.^ iiRGY, BIOGAS, INSTITUTIONS, H^DIA. 
131. BIOGAS, Towards community p l a n t s . Commerce,142, 3653; 1981, 
June 20; 1211. 
Describes tha t the khadi and v i l l a g e indus t r i e s 
commission planned to i n s t a l 20,000 biogas p lan t s a l l over 
India . Gas produced by the biogas p lan t s was being u t i l i s e d 
mainly for domestic purposes such as cooking and l igh t ing . 
Thomas, Chairman, KViC advocated the emphasising of benefi ts 
of biogas p lants other than those in the forms of energy -
such as smokeless k i tchens , clean environment and be t t e r 
publ ic hea l th . One of the f i r s t commxjnity biogas p lants 
would come up a t Dhaniv v i l l age in the Bassein Taluka 
Apart from cooking gas, KVIC also planned to use gas to con-
v e r t i t in to e l e c t r i c i t y through a ten-hp generator. E lec t r i c i ty 
so generated could be used for purposes l i ke s t r e e t l i gh t s and 
operating wel l pumps. However, the economics of community b io-
gas p lants was yet to be examined. 
132. THOMAS {M), Biogas technology and KVIC. Khadi Gramoayog, 27 . 3; 
1980, December; 149-50. 
Descr ibes t t i a t t h e break through achieved in the sphere 
of non -conven t iona l energy r e s o u r c e s e s p e c i a l l y b iogas has 
b rough t i n l i m e - l i g h t . Over 80,000 b iogas p l a n t s have been 
i n s t a l l e d a l l o v e r . t h e coun t ry . KVIC i s making a l l e f f o r t s t o 
so lve t h e energy and f e r t i l i z e r problems. Research work on appl i -
c a t i o n of gas fo r v a r i o u s purposes was a l s o under taken l i k e 
development of I . C . eng ines , i n d u s t r i a l burners e t c . Khadi and 
v i l l a g e i n d u s t r i e s commission i s n o t only p rov id ing t e c i m i c a l 
know-how t o w i t h i n country b u t t a k i n g p a r t of t r a n s f e r of t h i s 
technology t o o the r developing c o u n t r i e s . 
APPROPRIATE TECHNOLOGY, ENERGY, BIOGAS, BM'STITUTIONS, B I D I A , AI--DHEA 
PRADESH 
133. REC TO Sponsor 6 biogas p l a n t s . Times of India (Delhi)) 1979, 
February; 24. 
Describes t h a t six community biogas p lants w i l l be 
sponsored by Rural E l e c t r i f i c a t i o n Corporation in Karimgarh 
d i s t r i c t in Andhra Pradesh. This p lan t i s supplying gas to 23 
house in the v i l l a g e and ul t imately provide gas to 60 house 
holds . While more than 62,000 family sized p lan ts had been 
es tab l i shed , in the country, one major factor hampering tiie 
growth of t h i s programme was tha t only a small percentage of 
farmers possessed the number of c a t t l e for running family sized 
p l a n t s . I t was in t h i s context t h a t community plant had a 
s ign i f i can t ro le in, future development programme for meeting 
the r u r a l energy needs. 
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APPROPRIATE TECHI'TOLOGY, Et-iEEGY, BIOGAS, MAUYSIA 
134. BIOGAS UTILISATION in Malays ia : a country r e p o r t . Khadi 
Grajnodyog 27. 3 ; 1980, December; 193-4 
Di scusses t h a t Malays ia , in r e c e n t y e a r s has pa id 
c o n s i d e r a b l e a t t e n t i o n t o b iogas technology. Though t h a t 
coun t ry i s n o t faced w i t h f u e l problem, i t has got o ther 
problems w a i t i n g fo r t h e i r s o l u t i o n i . e . How t o u t i l i z e rubber 
e f f l u e n t , palm o i l m i l l s ludge and t o p i o c a wastes f r u i t f u l l y . 
In t h e Malaysian c o n t e x t , a p p l i c a t i o n of b iogas technology-
would be more r e l e v a n t t o animal farms, agrobased i ndus t i ' i e s 
and fo r cooking r equ i r emen t s t o sav ing wood, p r e s e n t s t a t u s 
of b iogas systems i s more e f f e c t i v e and v i a b l e a l t e r n a t i v e 
t o e x i s t i n g f o s s i l f u e l s . 
APPROmiATE TECHWOLOffif, ENERGY, BIOGAS, PLAIMNING, JMDIA, NAGFUH 
135. RAY (Shankar ) . S h i f t i n g urban emphasis: on energy a l t e r n a t i v e . 
Khadi GramodvoK,27. 3 ; 1980, December; 205-8 . 
Descr ibes t h a t the over e s t i m a t i o n of energy c r i s i s i s 
n o t only e r r n e o u s , but perhaps t e n d e n t i o u s because Ind ia can 
e a s i l y produce a l t e r n a t e f u e l in order t o ame l io ra t e the 
exchangers migra ine due t o sky rocke t ing import b i l l for meeting 
pe t ro leum needs . V/ith e thano l and o the r b i o - e n g i n e s from vege-
t a b l e produces the country could so lve tiie apprehension of ener -
gy dooms day ea s ing t h e s t r e s s and making energy i s s u e s imple r . 
A b iogas p l a n t o p e r a t i n g a t t he c e n t r a l j a i l in Nagpur, t o 
cook food fo r p r i s o n e r s and based on sewarage n i g h t s o i l and 
more over t h e l e f t over t h e d i g e s t e r a re used as manure. 
APHlOmiATE TECHNOLOGY, KtmiGY, BIOGAS, PLAINING, LATEi AiuERICA 
REGION _^id JAi^ lAlCA 
136. LEE v,KC). Biogas programme in t h e La t in America Region aiid in 
Jamaica . lOiadi Gramodvog^27. 3 ; 1980, December; 185-7. 
Desc r ibes t l i a t t h e development of a l t e r n a t i v e source of 
energy i n c l u d i n g biogas in La t in America and c a r r i b e a n co imt r i e s 
i s be ing c a r r i e d out by t h e o r g a n i s a t i o n La t in Americana de 
Energ ia (OLADE). Programme i s i n i t i a t e d a t i t s exper imenta l s tage 
Programme i s expected t o be expanded wi th the formation of deiions-
t r a t i o n s q u i a b l e s and implementat ion of R and D programmes. Me-
dium s c a l e b iogas g e n e r a t i o n u n i t s a r e now under c o n s t r u c t i o n 
in Jamaica , a l l based on adopt ion of the Chines des ign in order 
t o reduce c o s t s . Biogas used fo r cooking and h e a t i n g purposes . 
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APPROmiATJi TiiCHIWLOGY, ENERGY, BIOGAS, SRILiU^lU 
137. AI4ARTUMGA (.M). Role of i n t e g r a t e d b iogas systems in S r i Lanka. 
Khadi Gramodyofi.27. 3 ; 1980, December; 190-2. 
Descr ibes t i i a t l i k e many otJrier developing c o u n t r i e s , S r i 
Lanka i s a l s o faced wi th s i m i l i a r problems of v a r i e d n a t u r e in 
m a t t e r s of food, f u e l and f e r t i l i z e r s coupled v/ith environmental 
p o l l u t i o n . An i n t e g r a t e d b io-energy system i s ta^ien t h e r e as 
t h e need of h a i r , Biogas i s a c lean burning e f f i c i e n t f u e l 
p rov ides an answer t o cooking g a s , l i g h t i n g e t c . I t i s more 
s u i t a b l e fo r t h e o p e r a t i o n of s t a t i o n a r y engines for i n d u s t r i a l 
pu rpose s , 
APPROPRIATE TECHNOLOGY, ENERGY, BIOGAS, SV/AI^ iP 
138. FRCI^ i 3WAI4P t o Swamp Gas: Pea t e x t r a c t i o n in Burundi , 
Appropr ia te TechnoloQ^.. 8 , 1; 1981, June; 11-2, 
Descr ibes t h a t many people r ega rd a p p r o p r i a t e technology 
as a f i e l d r e s e r v e d fo r new smal l s c a l e t e chno log i e s designed 
t o promote development in the t h i r d v/orld. Government of 
Biorundi has been forward t h i n k i n g enough t o t ake measures t o 
a s s u r e t h e a v a i l a b i l i t y of a v i a b l e energy s u b s t i t u t e when the 
v/ood problems comes t o be a head. B\ar\jndi has d iscovered an 
h i s t o r i c a l l y a p p r o p r i a t e technology and has adapted i t t o i t s 
own environments and n e e d s . While innova t ion i s f r equen t ly a 
n e c e s s a r y s t e p in f i n d i n g s u i t a b l e s o l u t i o n s t o technology deve-
lopment, a fo ray i n t o t h e p a s t or a thorough study of the 
p r e s e n t w i l l of ten y i e l d equa l ly p r o d u c t i v e r e s u l t s . I t i s 
impor tan t t h a t developing n a t i o n s i n v e s t i g a t e t h i s p o s s i b i l i t y , 
APPROPRIATE TECHNOLOGY, EI^ ERGY, SOLAR 
139. ASLAi'l PARVAlZ (M) , Solar option. Employment News. 9. 20; 1984 
August 18; 2, 
Discusses tha t so la r energy i s abundantly avai lable in 
most of countries including India.- i t can be converted d i r e c t -
ly into heat , fue l , mechanical energy and e l e c t r i c i t y . Conver-
sa t ion of solar energy can be non po l lu t ing and the maintenance 
cos t of solar appliances i s almost n e g l i g i b l e . Various Research 
and Development p ro jec t are being sponsored to conduct researcn 
on fabr ica t ion of so lar c e l l s , co l lec to rs and assembling of 
appliances l ike solar pumps, cookers, motors, d r i e r s e t c . 
Multipurpose so la r drier-cum-ware house of 30 tonne per day 
capacity has been i n s t a l l e d a t Alathur in Kerala. I t used for 
heat ing and cooking purposes. 
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140, BARVE CKI'i), Harnessing so la r energy for r t i ra l development. 
Commerce,131, 3358; 1975, September 27; 21-3. 
Describes t h a t the u t i l i s a t i o n of solar energy in India, 
the agr icu l tu re sec tor , r u r a l indus t r i e s and domestic sector 
should f igure prominently. In the Agriculture sector solar 
energy can be u t i l i s e d for solar pumps for i r r i g a t i o n , solar 
d r i e r s for drying crops and solar cold storage for s toring 
f r u i t s and vegetables . Solar water hea t e r s , cookers and a i r 
condi t ioners can be u t i l i s e d for domestic needs. Application 
of solar energy i s perceived as one means of meeting future 
energy demands. Degree to which solar energy appl icat ion can be 
successfully moved beyond the research and development phase 
w i l l depend upon many f a c t o r s . All of t he se , however, r e l a t e 
to completing the a l t e r n a t i v e energy sources avai lable a t the 
various s tages of development and the cost . 
141, FRESH SOURCES of energy. Link .18, 4; 1975, September 7; 38-9. 
Describes tha t in India, where the niomber of sunny days 
i s very high solar energy could be u t i l i s e d purposefully. In 
a number of count r ies , solar energy i s being used as a l t e rna t ive 
soiirce of power for domestic and commercial pxjrposes. I t has 
a lso been found poss ib le to harness solar heat from the oceans. 
A four storey bui lding with solar i n s t a l l a t i o n to provide energy 
for cooling i t s rooms in summer and heating in winter i s being 
t e s t e d . Solar power engineering i s free of drawbacks t ha t t^ave 
undesirable consequences. Volume of solar energy received by tiie 
ear th annually considerably exceeds the volume of energy supp-
l ied by the world 's known reserves of fue l , 
142, KAPOOrt (PK). Solar energy: stuck in the l abs . Capital , 183. 
4586; 1979, December 17; 12. 
Describes t ha t a t the science for prosper i ty 
of India In te rna t iona l t rade f a i r 1979, There was a permanent 
display of equipment t o be used for harnessing solar energy. 
Items include a large solar cooker and a solar water heater witn 
with a large water container . Besides the items on display, a 
solar pump i s undergoing t r a i l s a t National Physical Laboratory. 
While considerable work a t the laboratory leve l i s going on in 
the country to harnessing solar energy for domestic and indus-
t r i a l uses , few of the developments have come down to factory 
l e v e l . Indian I n s t i t u t e of Technology a t Madras has developed 
solar d r i e r s for removing moisture from grain hygienical ly . 
Shanti Sv/aroop Bhatnagar, founder of Indian National Laboratori-
e s , devised the f i r s t cooker and presented i t to Jawaharlal 
Nehru. 
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143, MACKILLOP (Andrew). Using the sun for l iv ing homes. Swara.iva-
19, 44; 1975, May 3; 5-6. 
Describes t ha t man i s now looking to new technologies 
to provide the answer to the world 's energy c r i s i s prospects 
of making for greater use of renewable power sources, such as 
wind power, v/ater power, the energy derived from l iv ing xhings 
and above a l l solar energy are being closely invest igated. 
Solar energy i s the bas i s of a l l l i f e one of the g rea te s t i n -
cent ives for developing new teciuiologies i s the demand for 
low cos t , robust equipment tha t can use loca l resources in the 
developing count r ies . In India, Kenya and several other 
na t ions use i s being made of biogas, or methane derived from 
na tu ra l fermentation of organic waste. Use of other renevabie 
energy sources such as the wind and methane gas from organic 
waste should also become much more widespread, together v/ith 
other a l t e r n a t i v e technology such as heat pumps e t c . 
144, MAHATME (OB). Untapped Wealth of so lar energy. Commerce 134. 
3436; 1977, April 9; 550-1. 
Describes tha t the commercial u t i l i s a t i o n of the solar 
energy input , which nature supplies us a t no cos t continues to 
presen t formidable technica l and f inanc i a l problems. F i r s t 
systematic s c i e n t i f i c e f for t s in our country a t harnessing 
solar energy were i n i t i a t e d by the National Physical Laboratory 
of India . These ef for ts got a new dimensions joined in 
research on solar water and a i r heat ing, solar water d i s t i l l a -
t i on , solar r e f r i ge r a t i on and solar c e l l s . Many i n s t i t u t i o n s 
of the country are engaged in a study of techniques for harness-
ing so lar energy. Immediate e f for t s should be made to manu-
facture solar heaters to generate steam for industry and low 
cost domestic water heater of 150 l i t r e s capacity and a low 
cost so la r pump with no moving p a r t s for r u r a l areas should be 
developed. 
145, NEW SOURCES of Energy. Link. 19, 11; 1976, October 24; 32. 
Describes t h a t countr ies a l l over the world have 
expanded t h e i r natiofkal research prograjnmes in order to develop 
not only conventional, but a lso non-conventional sources of 
energy. In India top p r i o r i t y i s given to research in to the 
f i e l d of so la r energy u t i l i s a t i o n . The appl icat ion of solar 
energy i s technica l ly and economically promising are the hea t -
ing and cooling of r e s i d e n t i a l . Solar energy w i l l also used 
t o run solar pumps in v i l l a g e s for i r r i g a t i o n and to produce 
so la r cooling to preserved food. According to experts India 
would be s e l f - s u f f i c i e n t in energy by the end of the present 
century. Another possible source of energy i s the oceans. 
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146. HIA3HAR (BP), Solar energy utilization. Secular Democracy. 9. 
13; 1976, July; 26-7. 
Discusses the various methods being applied or developed 
to utilized solar energy. There are two broad approaches to 
solar energy utilisation direct use for heating, and conversion 
to electricity. Our covmtry has developed various solar energy 
devices for lighting, cooking and cooling in day time and bio-
gas in the night. A wind mill will supply power to drire water 
pump. The slurry obtained from biogas will be used as manure 
to grow vegetables, A solar reflector with engines, gas 
turbine, developed at Bhopal. Various institutions in India, 
like IIT at Madras, KPL etc. are engaged on various aspects 
of solar energy utilization. 
147. SOLAR ENERGY. Link,l6. 40; 1974, May 19; 34. 
Describes that the energy radiating from the sun is the 
source and substainer of all organic life on earth. Solar 
radiation warms the earth and produces, through photo synthe-
sis, food and fuel. Solar energy is also the source of water 
and v/ind power. Today the world is faced with energy crisis. 
Only long-term alternative is solar energy - pollution-free, 
perennial source of power. Solar energy is rather difficult 
to harness because it has to be collected from a large area. 
In many developing countries solar furnaces, solar houses and 
solar cookers have been developed and solar energy is being 
used for water heating and distillation. In India some poineer-
ing work in the utilisation of solar energy for domestic use 
was done nearly two decade ago. National Physical Laboratory, 
New Delhi built some prototype solar water heaters and solar 
cookers. Stocks of solar energy are in exhaustible. 
1A8. SOOTHA (GD). Solar energy: The untapped abundance. Yo.iana, 18.1; 
1974; January 26; 72-4. 
Describes that the solar energy is possible source of 
synergy v/hich is available everywhere without any difficulty. 
Solar energy costs nothing to generate, transmit or distribute. 
It can be utilised with inexpensive equipment in many practical 
v/ays for cooking food, heating or cooling homes, heating or 
distilling water etc. Gobar gas plant developed by the Indian 
Agricultural Research Institute, New Deliii, operates on the 
simple principle that when dung or any other organic material 
is fermented in the absence of air, methane, a combustible gas, 
is produced. Solar energy can use for fermentation purpose. 
Solar water heaters were developed by the National Physical 
Laboratory of India about 20 years ago. In India, IIT Madras 
made efforts to develop solar cooling, solar air conditioning, 
solar refrigeration and solar heating devices. Solar energy 
has also been used for medical purpose. 
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149. TAJUfAR (SP) . A l t e r n a t e f u e l fo r I n d i a . Yo.iana.23. 8; 1979, 
May 1; 3 2 - 3 . 
The au thor says t h a t fo r cooking, c e n t r a l h e a t i n g a i r 
c o n d i t i o n i n g in t h e c i t y dwel l ing or t r a v e l l i n g in comfort , 
f u e l i s needed in one way or tiie o t h e r . Hence t h e need t o 
exp lore new and cheap methods of power g e n e r a t i o n and d i s t r i -
b u t i o n which should be s e l f suppor t i ng in raw m a t e r i a l s used 
in t h e p r o c e s s . The one c o r r e c t answer t o t h i s complicated 
problem i s the p roduc t ion and usage of s o l a r energy, I IT deve-
loped a number of new dev ices in t h i s f i e l d . Solar energy 
genera ted a t Qutab Hote l i s be ing s u c c e s s f u l l y u t i l i z e d for 
a i r - c o n d i t i o n i n g and h e a t i n g , coo l ing of rooms and water h e a t 
ing a t lov;er c o s t , 
APPROFKlATii TECHI-iOLuGY, ENERGY, SOLAR, compared wi th NUGLEiiR 
150. ENERGY SOURCES of the futxire? Commerce., 142, 3653; 198.1, 
June 20j 1212. 
Descr ibes t h a t e f f o r t s t o develop a technology of f a s t 
b r e e d e r s r e a c t o r in order t o f u l l y e x p l o i t a l l uranium and 
thoriuQi r e s o u r c e s in I n d i a would have t o be inc reased i f the 
country was t o have economical ly v i a b l e a l t e r n a t i v e sources 
of energy by t h e t u r n of t h e c e n t u r y . A l t e r n a t i v e source of 
s o l a r energy has r ece ived maximum a t t e n t i o n . I t had good po -
t e n t i a l t o p rov ide low tempera tu re h e a t and i t might be poss i -
b l e t o use s o l a r energy t o work a g r i c u l t x i r a l pumps. Moreover, 
t h e r e v;as scope fo r enhanced use of s o l a r energy through b i o -
mass. As f a r as e l e c t r i c i t y gene ra t i on from s o l a r energy was 
concerned, P h o t o v o l t a i c c e l l s seemed t o be the most promising 
a r enue . 
APFROERIATE TEQii^ OLOGY, EI^ ERGY, SOLAR, COOPERATION, IINITERIMATIOIUJU, 
INDIA .and VffiST GERl^ iAJ^ T 
151. SOLAR POWER. Economic Times. 1977, November 9; 5 . 
A r t i c l e r e v e a l s t h a t t h e Government of Ind ia has 
sought V/est Germany a s s i s t a n c e fo r the development and u t i l i -
za t i on of smal l s o l a r e l e c t r i c i t y g e n e r a t o r s fo r use in r u r a l 
a r eas should be taken wi th some r e s e r v a t i o n . The r e s e a r c h 
and development e f f o r t s now being pursued in the country fo r 
t h e u t i l i s a t i o n of s o l a r energy in r u r a l a reas should be 
encouraged. So la r h e a t e r s , d r y e r s , d i s t i l l e r s , engines and 
pumps a r e some of tlie d e v i c e s being developed . Solar pumps 
and engines may be u s e f u l in i r r i g a t i o n and s o l a r d i s t i l l e r s 
fo r o b t a i n i n g pure d r i n k i n g water in r u r a l a r e a s , t h e app l i ca -
t i o n of c o n s i d e r a b l e promise i s s o l a r d r y i n g . 
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APPROPRIATE TECHNOLOGY, ENERGY, SOLAK, DEVICES 
152. NADEEM MOHSHM, T r a n s i t i o n t o s o l a r e r a . Mains t ream,221. 36; 
1983; 3 0 - 1 . 
Descr ibes t h a t t h e s o l a r energy i s an a l t e r n a t i v e 
soiirce of energy fo r I n d i a . Solar energy can be d r i v e d i r e c t l y 
from s u n l i g h t . In I n d i a , Na t iona l P h y s i c a l Laboratory was 
des igned s o l a r cooker and f l a t p l a t e . So la r c o l l e c t o r s made of 
aluminiijm, copper and. mild s t e e l a r e capab le of h e a t i n g water 
from 15 t o 60 degrees fo r domestic purposes and 90 t o 95 degrees 
fo r i n d u s t r i a l , l^any of t h e i n s t i t u t i o n s in t h e country a re 
engaged in d e v i s i n g t e c h n o l o g i e s t o h a r n e s s s o l a r energy for 
pumping i r r i g a t i o n w a t e r . I nd i a r e c e i v e s around 3000 hours of 
sunshine a y e a r . 
APPROPKIATE TECHNOLOGY, ElNiERGY, SOLAR, DEVICES, COLLECTOR, AGRICULTUKr. 
153. GARG (HP) and o t h e r s . Inexpens ive So la r Col lec tor -cum-Storage 
system f o r A g r i c u l t u r a l r e q u i r e m e n t s . J o u r n a l of t he I n s t i t u -
t i o n of Engineers ( Ind ia ) f 64, 3 ; 1984, June ; 115-21. 
D i scusses t h a t i t i s p o s s i b l e to b u i l d an inexpensive 
s o l a r c o l l e c t o r - c u - s t o r a g e system wi th e a s i l y a v a i l a b l e m a t e r i a l 
t o p rov ide low grade h e a t , s u f f i c i e n t f o r a g r i c u l t u r a l crop 
d r y i n g . This can f ind a p p l i c a t i o n s in domest ic , i n d u s t r i a l 
s e c t o r s a l s o . Exper imenta l r e s u l t s f o r v a r y i n g mass flow r a t e , 
e f f e c t of number of g l a z i n e s , depth of t h e rockbed, and use of 
n i g h t cover over t he rock bed u n i t a re d i s c u s s e d . This system 
was t e s t e d fo r 24 hoiors over a number of days a t I IT , De lh i , 
The exper imenta l d a t a shows t h a t the use of two g l a s s cover has 
t h e e f f e c t of modulat ing the h e a t l o s s c o e f f i c i e n t , but i t would 
be e f f e c t i v e a f t e r a c e r t a i n tempera ture r i s e i s ob ta ined . 
APPROPRIATE TEGiiiMOLOGY, ENERGY, SOLAR, DEVICES, COLi^ ECTOR, L^DlA. 
154. ARUN i.B). Energy from Sun, Economic Times.7. 357; 1981, March 29; 
2. 
Describes t h a t of a l l the a l t e rna t i ve avai lable to mankind 
one with the promise of cheap r e l i a b l e , and more or l ess clean 
supply of energy in the shor tes t span i s tiiat of solar energy. 
Considering p o s s i b i l i t i e s of the sudden energy c r i s i s and the 
p o t e n t i a l of sun as a soxjrce of enormous energy, many countries 
l i ke India havebeen a t t r ac t ed towards the idea of a s o l a r -
powered world, NPL successfully t r i e d to harness solar energy 
was f l a t p l a t e so lar co l l ec to r . Col lectors are now being used 
in solar v/ater heat ing systems, solar swimming pool heating 
systems, solar space heat ing systems and solar power generating 
systems in the country. Thus i t i s c lear t h a t the use of solar 
energy hold unlimited p o s s i b i l i t i e s , specia l ly in India, 
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APPROrfllATE Ti^ CHiMOLOGY, ENjiRGY, SOLAR, DEVICES, COOKER, BASKET, MDlA. 
155. OPPEN (M Yon). Automatic t racking device for the sun basket. 
Appropriate Technology.5. 2; 1978, August; 7-8. 
Describes t h a t the sun basket i s an e f f i c ien t low-cost 
so la r cooker which concentrates heat with the help of a para-
bo l i c mirror when aimed towards the sun. As the sun moves, the 
sun basket requ i res readjustment. This t racking of the sun 
can be done by hand and the basket must be refocussed about 
every 20 minutes. Simple and cheap device can be made v/hich 
allows automatic t racking, and has the advantage not only of 
f a c i l i t a t i n g the ac tual cooking work as of increasing the e f f i -
ciency of the sun basket . As shown elsewhere in terms of f i r e -
wood p r i c e s , tiie sun basket provides an economically a t t r a c t i ve 
technique to harness so lar energy for house hold use. The 
construct ion and how to build the timing device are also descr ib-
es in de ta i l ed with diagram. I t i s in used in India. 
156. OPPtl-i (in Von). Sun Basket , Appropr ia te Technology.4. 3; 1977, 
November; 8-10, 
Descr ibes t h a t a l o t of work has been done t o develop 
v a r i o u s s o l a r d e v i c e s . One device developed i s t h e s\xa baske t , 
which u t i l i s e s energy from t h e sun t o cook food. Cooking i s 
a l s o done wi th l i q u i f i e d petroleum gas - the use of the sun 
b a s k e t has reduced consumption of gas by h a l f . Sun baske t i s 
a c t u a l l y a p a r a b o l i c minor wtiich focuses and concen t r a t e s r ays 
from the sun. The cooking po t i s suspended in t h e baske t a t 
t h e h o t t e s t p o i n t , which i s where the r ays a re focussed. As 
t h e s u n ' s p o s i t i o n a l t e r s dur ing the day. The baske t i s ad jus -
t e d corresponding to keep the focus in the baske t and on the 
cooking p o t . The c o n s t r u c t i o n of t h e sun baske t i s a l s o d e s c r i b -
ed in d e t a i l wi th i l l u s t r a t i o n s . A sun baske t has oeen in regu la r 
use in the au tho r s Hyderabad r e s i d e n c e fo r s e v e r a l months. 
APPROPRIATE lECHI^ 'OLOGY, EisiERGY, SOLAR, DiiVICES, COOKliK, MDIA 
157. BHATT (Ms), Experiments with so lar cooker. Journal of the I n s t i -
t u t i o n of Engineers (India)>65. 3; 1983, June; 99-103. 
Describes triat developing countr ies s t ra ined with energy 
problems have been thinking of schemes to reduce so lar radia t ion 
for cooking, India has done poineering work in solar cooker 
technology. In the l a s t few years a number of excel lent designs 
have been evolved but the t ransfer of technology to r u r a l centre 
needs the appl icat ion of newer techniques, development of 
cheaper and more effect ive mater ia l s , building up appropriate 
s k i l l s in technicians and arrangements. 
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158. GAHG (HP), Cooking by s\m. Science today. 18. 9; 1984, 
September; 24-6. 
Describes the development of a solar cooker. And where 
such cookers have been demonstrated as in India, Morocco, 
Mexico, Haiti and elsewhere. It is a simple technology which 
has received much attention but has found no success. Solar 
cooker if properly studied and developed can save considerable 
amount of fuels like firewood, agricultural waste and cowdung 
in rural areas and coal, gas and electricity in the urban 
sector. Department of non-conventional energy sources, of the 
government of India, has been popularising the box type solar 
cooker with a single reflector. More research and development 
is needed if we are to develop a solar cooker that will be 
accepted by the people. 
159. HODA CMM). Solar Cooker. Appropriate Technology. 4. 2; 1977, 
December; 28-9. 
Describes that solar cooker can be designed on one of 
the three principles e.g. box type cooker, parabolic type cooker 
and lens type cooker. Appropriate technology development asso-
ciation (India) are working on perfecting three designs of box 
type cooker. Box-type cooker is very simple and low cost device 
for poor in India. Construction and operation are simple and 
do not require sun tracking . Various parts of the cooker can 
also be manufactured by the village black smiths and carpen-
ters. The construction and application is also described in de-
tailed with illustration. 
160. IIT DEViiiLOPS new devices. Commerce, 142. 3643; 1981, April 11; 
787-9. 
Describes that the solar cooker developed by the solar 
energy laboratory of the Institute of Technology, Madras is of 
parabolic shape and is made out of a bamboo basket. This cooker, 
which is inexpensive and easy to operate, can cook an Indian 
vegetarian meal in about 40 minutes at noon. Aim of triis project 
is to reduce the cost to a minimum so that the cooker becomes 
an accepted device to millions of homes in our country waere 
cooking consumes lot of energy essentially from fossils fuels. 
Domestic solar water heater developed by the Institute is also 
simple in construction and inexpensive. 
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161. KOSAI^ IBI CDD). From ttie sun. Seminar^ 182; 1974, October; 39-41. 
Describes t h a t the main question then becomes. V/hat new-
methods are there- fore the u t i l i s a t i o n of a l l t h i s wasted solar 
energy which cost nothing to produce a t tiie source? Sun does 
not discharge i t s energy hi concentrated form. More useful woula 
be solar water hea te rs which can eas i ly and cheaply be made with 
no moving p a r t s . Eas ies t step i s a solar cooker. These can be 
used by any household to bo i l so the 40 l i t r e s of water ah hour 
or to do the corresponding amo\jnt of other types of cooking. 
However, cooking during day l i gh t and storage of hot water are 
ce r t a in ly poss ib le pump can be run a l l day for i r r i g a t i o n , except 
in the cloudy mansoon. Solar energy has no ev i l by products. 
Successful solar cooker i s avai lable in India . 
162. MOHAN (Parikh) . Solar oven from yantra vidyalaya. Appropriate 
Technology,3. 2; 1976, August; 12-3. 
Describes ttiat fuel i s an e s sen t i a l commodity as much as 
food. In India, tlriere i s a shortage of fuel for cooking. India 
has designed a simple f l a t p l a t e solar oven (cooker) for the 
so lu t ion of fuel problems. I t co l l ec t s the sun 's heat ana uses 
i t to cook food. This solar oven i s a double walled box with a 
double g lass l i d on i t . All food dishes - c e r e a l s , pulses , 
vegetables , r o o t s , soups and porridge as well as special Indian 
dishes l i k e Handarai Pat ra , Muthia etc are a l l de l ic iously 
cooked by t h i s metliod without taking more time. Construction 
and appl ica t ion are also described with i l l u s t r a t i o n . 
163. VASUDjiVAt'i (Padma) and o t h e r s . Low c o s t So la r Devices . Science 
R e p o r t e r . 2 0 . 6; 1983, June; 371-2. 
Descr ibes t h a t t e c n n o l o g i s t s a r e t r y i n g t o modifying 
t echn iques so t i i a t low cos t and e f f i c i e n t dev ices s u i t a b l e for 
deve lop ing c o u n t r i e s a re made a v a i l a b l e . In I n d i a , a low cos t 
s o l a r cooker has developed which can be made by even an u n s k i l l e d 
person and which would be u s e f u l dioring 8-10 months in the year 
depending upon s o l a r i n s u l a t i o n . I t w i l l be used for cooking 
food, h e a t i n g water e t c . purposes . The c o n s t r u c t i o n i s a l so 
d e s c r i b e d wi th i l l u s t r a t i o n , 
APPROPRIATE TECtJMOLOGY, Ei^ EHGY, SOLAR, DLVICriS, CUOKER, i n r e l a t i o n to 
DEVELOH'iEi^ T, RURAL, INDIA 
164. VASUDEVAI^  (Padma; and GUFIA (Mohan Lai) . Low cost solar cookers 
for v i l l a g e r s . Science Reporter. 19, 6; 1982, Jime; 380, 
Describes tha t the importance of u t i l i s a t i o n of solar 
energy for v i l l a g e r s . In r u r a l areas , designs using low cost 
10 
material are required. Solar cooker has been designed by the 
centre for rural development and appropriate technology, IIT, 
Delhi. Solar cooker is a container with heat absorbing material 
insulated from the outside. Glazing is used to trap the solar 
energy. Cost of this cooker is around Rs,20/- only. Its 
container reaches upto 110°c with an hour. 
APmOFRlATK T^ Cffi^ OLOGY, ENERGY, SOLAR, DEVICES, COOKER, POKD 
165. E[)ESESS (i^ jichael). Solar ponds for cooking. Appropriate 
Technology., 8. 1; 1981, June; 4-6. 
Describe that the most energy problem in under developed 
countries is the increasing scarcity of firewood for cooking. 
The salt gradioit solar ponds could provide a simple solution 
to this problem. Solar ponds have 24 hour storage so that cook-
ing may be lowered any time. Sealed pot fitted with food are 
lowered into the depths of the pond and left to cook for several 
hours. Pond may also be used to heat water for washing and 
in simple industries such as beermaking and fatoric-dying. Cons-
truction design and application also describes in detail. 
APPROmiATE TECfflMOLOGT, EW£HG£, SOLAR, DEVICES, DISTILLATION, IMulA. 
166. RESEAT-CH TO utilise solar energy, Hindu. 1976, January 3; 6. 
Describe that at present m^ny universities and institu-
tions all over the world are negaged ia developing nev/ designs 
for solar distillation plants. Solar distillation can be useful 
ahd successful in Rajasthah where natural fresh water is iiot 
available, but saline water is available. It is cheaper to 
install solar distillation plants. Wind energy is also an impor-
tant and abundant source does not involves transportation and 
hence saves cost. In India, various experiments is going on to 
harness the solar energy in various field. IiT has developed 
various solar energy devices like solar heater, solar cooKer, 
solar pump set etc. 
APPROHIIATE TECHNOLOGY, ENERGY, SOLAR, DEVICES, DRIER, AGRICULTURE 
167. HARIGOPAL (V) and TONAPI iKV). Technology for Villages: Solar 
drier. Khadi Gramodvog.. 26, 11; 1980, August; 491-3. 
Discusses that fruit and vegetable production in India 
has increased due to the measures taken for horicultural develop-
ment. Use of solar energy has attracted much attention in recent 
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t i m e s , though sun d r y i n g of a g r i c u l t u r a l produces has oeen 
in p r a c t i c e . This p r a c t i c e w i l l prove more t ime saving and 
economic and ensur ing b e t t e r p r i c e s t o the producers for t h e i r 
h o r i c u l t u r a l c r o p s . Khadi and v i l l a g e i n d u s t r i e s commission, 
has developed a s o l a r d r i e r fo r d ry ing g raps , Nungoo candy and 
onion, 
APPROPRIATE T^CmOLOGY, H^ERGY, oOLAR, DEVICES, £k<^m, AGRICU1.IURE, 
INDIA, PUNJAB, 
168. MAi^ NAi^  (KD). So la r d r i e r s . Science Today.. 18 .9 ; 1984, September; 
27 -8 . 
Descr ibes t h a t i n a farm in Ludhiana, t he Na t iona l 
I n d u s t r i a l Development Corpora t ion use a l a r g e so l a r d r i e r t o 
dry g r a i n s . At Rajahmundry in Andhra Pradesh, tobacco i s 
cured u s i n g s o l a r energy, wi th a supplementary h e a t source when 
t h e r e i s n o t enough s u n l i g h t . Severa l des igns of s o l a r d r i e r s 
have oeen worked out and tiriey d i f f e r on t h e b a s i s of shape and 
type of m a t e r i a l s used as s o l a r energy o b s e r v e r s . The a p p l i -
c a t i o n c o n s t r u c t i o n and ope ra t ion a re desc r ibed in d e t a i l e d witn 
a number of i l l u s t r a t i o n s . S tud i e s a r e a l s o being c a r r i e d out 
a t many i n s t i t u t i o n s t o de te rmine , t h e t e c h n i c a l and economic 
f e a s i b i l i t y of d ry ing v a r i o u s ouher crops with s o l a r energy. 
S o l a r energy i s the a l t e r n a t i v e of energy. 
APPROffilATiL TiiCriNOi^ UGY, ENERGY, SOLAR, DEVICES, DRYER, AGfUGuLTuRE, 
PAii'i, IIMDI Ux\* 
169. HAi-tlGOPAL (U) and TONAPI ( K V ) , Sun-drying of Palm Kerne l s , 
i ihadi Gramodvo,£;. 27. 5; 1981, February ; 290 -1 , 
Autlior says t h a t among the economic crops of south Ind ia , 
t h e palmyreh p a M i s an impor tan t one. However, in r e c e n t t imes , 
palmyrah t ende r k e r n e l i s d r i ed in s o l a r d r i e r to get a qua l i t y 
p roduc t . So la r d r i e r in which the k e r n e l s were d r i e d i s made 
of G.I , s h e e t of 20 gauge. I t nas thermocole i n s u l a t i o n of 50mra. 
Thickness on f i v e s i d e s whi le the s i x t h s ide or the top has a 
j acke ted over of 3 mm. t h i c k g l a s s . This i s very cheapes t and 
s imp les t dev ice fo r t h i s purpose , 
APPROPRIATE TECHNOLOGY, ENERGY, SOLAR, DEVICES, LRYEa, AGRICUi.TUAE, 
INDIA. 
170, SlJ>iPi.E SOLAR Dryer . Appropr ia te Technology. 5, 2; 1978, August; 
1 1 . 
Descr ibes t h ^ t a s imple s o l a r d r y e r was cons t ruc ted and 
t e s t e d a t t h e Asian Development technology c e n t r e in Indones ia . 
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This type of dryer has a l ready been widely used for copra 
p r o c e s s i n g . I t was found t o be s u i t a b l e fo r d ry ing s a l t e d f i s h , 
tempe, manioc and s l i c e d p o t a t o e s . The d rye r can be c o n s t r u c -
t e d from such r e a d i l y a v a i l a b l e m a t e r i a l s as bamboo s t i c k s , p l a s t i c 
s h e e t , sjnall n a i l s and i ron wire c o n s t r u c t i o n would take one 
about h a l f a working day. The c o n s t r u c t i o n and a p p l i c a t i o n s a re 
a l s o d e s c r i b e d . Var ious des igns a r e a l s o d i s c u r s e d with advantages 
and d i s a d v a n t a g e s . I t i s i l l u s t r a t e d . 
APirROatlATJi TiiCiiWOLOGY, £i\iiiEGY, SOLAH, DEVICES, HEATER WAXi^ , BOTSWiii^ A 
171 . WEEi^AiM ( Q i r i s ) and o t h e r s . So la r water h e a t e r from Botswaba. 
Appropr ia te Teclmology. 7. 2; 1980, September; 4 - 5 . 
Desc r ibes t h a t a s o l a r water h e a t e r has been developed 
Batswaha fo r cooking, h e a t i n g a home e t c . I t i s very cheapes t 
and s imp les t one. I t c o n s i s t s of a number of p ipes thi^ougxi wnich 
water f lows . The p ipe a re in c o n t a c t wi th an absorber . Tne 
sun' s r a y s hea t tiie absorber which in t u r n h e a t s up t h e p i p e s . 
To p reven t h e a t l o s s , t he whole system i s i n s u l a t e d . A t r a n s p a -
r e n t cover a l lows t h e s o l a r r a d i a t i o n i n and he lps to t r a p the 
h e a t i n s i d e the i n s u l a t i o n box. Cons t ruc t ion and uses a re a l s o 
de sc r ibed in d e t a i l e d wi th i l l u s t a t i o n . This system has been 
o p e r a t i n g in Botswahe fo r two y e a r s , and has given no t r o u b l e . 
APHiOt^IATii TECi-ii^ OLQGY, ENERGY, SOLAR, DEVICES, Hi>ATEtt WATER, h^UlA. 
172. GARG iliP), V/ater hea te r s . Science Today .18. 9; 1984, September; 
19-23. 
Described t h a t of a l l the commercial uses of solar energy, 
heat ing water i s the only one t h a t i s economically viable solar 
water heaters find wide appl ica t ions in large establishments l ike 
h o t e l s , hos te ls and h o s p i t a l s , i ndus t r i e s such as t e x t i l e s , paoer 
and food processing, in homes e t c . Over 30,000 solar heaters 
has been i n s t a l l ed in developing countries as but as cheap energy 
from fus s i l e fuels became read i ly ava i lab le . Government of India 
offers subsidies to encourage use of so la r water hea ters for 
domestic, i n d u s t r i a l and a g r i c u l t u r a l app l ica t ions . Construction 
and appl ica t ion i s a lso described in br ief with i l l u s t r a t i o n . 
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APPROPRIATE TiiCHNOLOGY, EI^i:EGY, SOLAR, DEVICES, PUKP 
173, BERi^ jARD (Rogerj. Low-maintenance solar pump. Appropriate 
Technology. 10, 1; 1983, June; 14. 
Describes t h a t photovoltaic solar pumps se t up in deve-
loping countr ies often have excel lent performance r a t e s . I t 
seems appropr ia te , to develop systems which, even if l ess 
e f f i c i en t , w i l l be simple enough to minimize the causes of f a i -
lu re as well as tne d i f f i c u l t y of r e p a i r . The proposed system 
cons i s t s of a thermal device using two common f l u i d s , a i r and 
water, working a l t e rna t e ly on a divnal cycle with solar heat 
and nocturnal cooling. A tank i s needed which i s big enough 
to contain the volume of water corresponding to the u s e r ' s 
da i ly requirements. I t w i l l meet the requirements of the 
masses. 
174, DEV (S Kumar), Solar energy: a pump for r u r a l areas . Commerce 
134, 3436; 1977, April 9; 552-5. 
Describes t h a t because of o i l c r i s i s , e f for ts are 
being made in a number of developing countr ies also to explore 
the p o s s i b i l i t y of u t i l i s i n g solar energy for space heating 
and cooling. Resul ts achieved so far show tha t of a l l the 
uses to which solar energy can be put , space heating and cool-
ing i s technica l ly f eas ib le as well as economical. Solar 
cookers developed by National Physical Laboratory of India 
would be increasingly tapped to meet the energy requirements 
of the people. India i s predominantly and ag r i cu l tu ra l country, 
solar energy development and u t i l i s a t i o n which are economical 
obviously should be oriented towards r u r a l appl icat ion. 
Effor ts siiould be made for considerable benef i t s to the ru ra l 
people, conversion of solar energy to mechanical energy for 
dr iv ing i r r i g a t i o n pumps or l i gh t ing homes. For helping ru ra l 
people the NPL has developed Abhimanyu solar pump. 
175, SiuALL-SCALE solar pov/ered pumping systems. Appropriate 
Technolofev. 10, 1;'1983; 15. 
Describes t h a t there i s an enormous demand for appro-
p r i a t e small scale pumping systems for water supply and i r r i -
gat ion in r u r a l a reas . Solar pump could play a major par t in 
meeting t h i s demand. Intermediate technology development group 
i s undertaking a global programme of f i e l d - t e s t i n g and demons-
t r a t i o n of small scale solar piomps for United Nations develop-
ment programme. A solar pump was designed and build by I T 
Pov/er/Halcrov; for the so la r pump t e s t i n g programme. In addition 
to recen t photoval taic pump laboratory t e s t i n g programme 
s tudies om component development for photovoltaic solar pumps 
and a study of loca l manufacture p o t e n t i a l of solar pumps in 
developing count r ies . 
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176, SOLAR POV i^iilED pumping systems. Appropr ia te TechnoloRv 7 , 3 ; 
1980, December; 35 . 
Desc r ibes t h a t t he world bafik has r e c e n t l y au thor ized 
a d d i t i o n a l expend i tu re and a fovir month ex tens ion t o the UNDP 
founded p r o j e c t t o t e s t and demonst ra te smal l s c a l e so la r 
powered pumping sys tems. The o v e r a l l o b j e c t i v e of t h e p r o j e c t 
i s t o i d e n t i f y s o l a r powered pumping equipment t h a t i s t r u l y 
a p p r o p r i a t e , both t e c h n i c a l l y and economical ly , for smal l s ca l e 
i r r i g a t i o n a p p l i c a t i o n s in deve loping c o u n t r i e s . This p r o j e c t 
Arrangements have been made fo r d a t a c o l l e c t i o n to cont inue in 
each coun t ry . The performance*, d a t a t h u s obta ined w i l l be used 
by the ITPG p r o j e c t team in t h e i r des ign s t u d i e s t o develop 
s p e c i f i c a t i o n s for improved sys tems. 
APmOPftlATE TECHi^ OLOGiT, ENERGY, 30Li^, DEVICES, MEXICO 
177, SOLAR PUivpS s p r i n g i n g up . Century. 15. 9; 1975, October 1; 19. 
Descr ibes t h a t a French bu i l t , s o l a r pumps w i l l begin 
o p e r a t i n g in the l i t t l e Mexican town of San Luis de La Paz in 
a new development in the world wide compaign t o harness n a t u r a l 
r e s o u r c e s t o p rov ide energy fo r man. I n s t a l l a t i o n of such 
equipment i s f a r more expensive thail c l a s s i c a l d i e s a l pump. 
I t has been c a l c u l a t e d t h a t 2,500 people head of l i v e s tock can 
be supp l i ed with 1 Kw pump, v^ ich has s o l a r pane l of 70 sqm 
enab l ing 45 cubic meters of water t o be pumped d a i l y from 15 
deep w e l l s . Solar pump can a l s o be used fo r c u l t i v a t e d 
i r r i g a t i o n . I t i s us ing s u c c e s s f u l l y in developing c o u n t r i e s 
t o se rve t h e pxjrpose. 
APHiOFRlATE TECHNOLOGY, Ei^ ERGY, SOLAR, DEVICES, REFRIGERATOR, THIA-
LAND. 
178, EXELL (RHB), Using t h e sun t o power a r e f r i g e r a t o r . Appropria te 
Technology. 5, 3 ; 1978, November; 4 -6 , 
Descr ibes t h a t t h e Asian I n s t i t u t e of Technology, Thialand 
has c o n s t r u c t e d and t e s t e d a small p r o t o t y p e s o l a r powered 
r e f r i g e r a t o r , t h a t w i l l be s u i t a b l e for developing coxmtr ies . 
So la r powered r e f r i g e r a t o r v/ould be u s e f u l in remote a re as 
where conven t iona l energy s u p p l i e s a re unob ta inab le or expensive. 
I t could be use fo r making i c e , which i s t r a n s p o r t a b l e and can 
be saved f o r use on cloudy d a y s , or fo r t h e cold s to rage of food 
and medica l v a c c i n e s . The p r i n c i p l e s of ope ra t ion and design are 
a l s o d e s c r i b e d in d e t a i l w i th i l l u s t r a t i o n . 
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APPROPRIATE TiLCtLiOLOGY, Jil'-jiiEGY, SOLAR, DEVICiS, SPRAYER, AGRICUi^TURE, 
DEVELOPING COUN'IRIES 
179. V/IJEWARDH^ 'E (Ray). Solar energy powers ligiit crop sprayer. 
Appropriate Technology. 4, 4; 1978, February; 9. 
Describes that a simple flash light battery operated 
sprayer was evolved several years in developing countries for 
spraying insecticide. Because this enabled so considerable a 
reduction in applied energy, the idea developed to use a simple 
solar energy collector to provide all the power needed for either 
herbicide or insecticide sparying. The small size ofthe solar 
generator, however emphasises the very low applied energy now 
involved in these new "no-till" farming systems, also the 
importance and feslability using alternative renewable fuels 
(sionlight) in place of diminishing fossil fuels for so vital an 
operation as food. 
APPROPRIATE TECHNOLOGY, ENERGY, SOLAR, DEVICES, STILL, SUDAiM 
180. HAi^ ilD CYahia H). Experimental solar still design for the Sudan. 
Appropriate Technology^ 3, 3; 1974, November; 12-3. 
This artile describes the economic and technical features 
of a solar still developed for use in the Sudan. This designs 
being tested in the laboratory and may eventually be adopted for 
the construction of solaT desalination plants. Various factor 
of the solar still are described. These factors as applied to 
developing countries farous designs of the still which are 
labour intensive and adopted to local materials and skills. Two 
versions of a single design of the solar still have merged 
which are illustrated. 
APmomiATE TECHiM-OLOGY, Ei^ EHGY, SOL^, ELEC'IRICITY 
181. LIGH FRa4 sunlight. Eastern Economist .73. 12; 1980, September 19; 
585. 
The article reveals that CEL India have developed the 
means to convert sunlight into electricity and are currently 
working to reduce the cost of production which about Rs,90,000 
for generatiiig 700 kilo watts. The cost of generation from 
other techniques is about Rs.10,000 at present known as solar 
photovoltaics, this technique consists of an assembly of inter 
connected silicon solar cells sunlight falling on these solar 
cell is converted into electricity. Ten hours of full sunshine 
generates enough electricity to run simultaneously a water pump, 
TV, radio, lighting, fans for nearly 24 hours. This is an extra-
ordinarily cheap source of electricity and government would do 
well to give R & D in this area full encouragement. 
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182. HlODUCIi'^ G POWiR from s o l a r energy. Hindu. 1976, May 1; 6. 
A r t i c l e r e v e a l s t h a t in t h e wake of the energy c r i s i s , 
t e c h n o l o g i s t s t h e world over a re t u r n i n g t o t h e sun as an 
a l t e r n a t i v e source of energy. In I n d i a s o l a r enegy seems a 
workable s u b s t i t u t e fo r t h e f o s s i l f u e l s . I IT has developed 
s o l a r power fo r community u s e . I t can supply power for pumping 
d r i n k i n g water and fo r running i r r i g a t i o n piomps. The s t o r ed 
energy can be used t o supply power f o r s t r e e t l i g h t , r a d i o 
r e c e i v e r s e t s . I IT a l s o has developed s o l a r water , h e a t e r and 
a s o l a r a i r c o n d i t i o n a r which i s p a r t i c u l a r l y s u i t e d for ho t 
humid c l i m a t e s . 
APPROPRIATE TilQINOLOGY, H^ERGY, SOLMt H^DIA, GUJARAT 
183. PATEL ( H B ) . Gujara t Energy P l a n t a t i o n P r o j e c t . Appropr ia te 
TechnoloAV. 10. 3 ; 1383, December; 9, 
Author d e s c r i b e s t i i a t an energy p l a n t a t i o n i s one way 
of s t o r i n g s o l a r energy in a u s e f u l form of over a long t ime, 
s i n c e t h e p l a n t s have t h e unique c a p a c i t y of conver t ing s o l a r 
energy to organic mat te r by the p roces s of p h o t o s y n t h e s i s . 
P h o t o s y n t h e s i s i s a cont inuous a c t i v i t y c r e a t i n g organic mater ia l 
t h a t b u m s as sa fe f u e l wi th l e s s a i r p o l l u t i o n than f o s s i l e 
f u e l . Energy p l a n t a t i o n s can t h u s r e a p a l l round b e n e f i t s and 
no major h a z a r d s t o c l i m a t e , land or man can be envisaged. The 
f u e l wood t h a t w i l l be produced by the p l a n t a t i o n w i l l be used 
in 91-5 FIW thermal e l e c t r i c power s t a t i o n . This i s one of the 
methods a v a i l a b l e of d e c e n t r a l i z i n g energy s u p p l i e s , and has 
a g r e a t p o t e n t i a l fo r t h e supply of e l e c t r i c energy t o d i s t a n t 
a r e a s wi th low l o a d s . 
APPROPRIATE TECHNOLOGY, ENEEGY, SOLAR, in r e l a t i o n t o DEVEi^ OH-xENT 
184. CSJAUDHARI ( JL) . Science and Technology fo r r u r a l development. 
Khadi Gramodvog^ 29. 1; 1982, October; 7 1 - 6 . 
Author says t h a t sc ience and technology a re b a s i c a l l y 
meant t o add t o t h e we l fa re of mankind. Adequate a t t e n t i o n would 
a l s o have t o pa id t o h a r n e s s cheaper renewable energy sources 
l i k e t h e sun, t he wind and b iogas t o cope wi th energy problem. 
A proper p l a c i n g of a l l t h e s e f a c t o r s w i l l demonst ra te what 
course i s open t o s e l e c t and develop a p p r o p r i a t e t echno log ies 
t a k i n g i n t o account v a r y i n g p h y s i o - c l i m a t e as we l l as s o c i o -
economic c o n d i t i o n s in d i f f e r e n t p a r t s of t h e deve l^ | |mg coun-
t r i e s . Common l i f e sav ing drugs in may be manufactij^BBIibfiyS'^ 
a p p r o p r i a t e technology f o r i^urweda. So la r energy,) 
c o n v e r t i b l e t o o the r forms of energy through s o l a r ' 
i s a l s o in use f o r m u l t i - p u r p o s e s . 
L a s SOUJ.O-
s l^^mg coui 
•^ 1 
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APFROmiATE TECHNOLOGY, EI^ ERGY, SOLAR, in r e l a t i o n t o DEVELOPMENT, 
RURAL 
185. BATRA (ND), Harnessing sunshine for r u r a l development. Yo^laAa. 
21. 10; 1977, June 15; 18-9. 
Describes t h a t the modern sophis t ica ted Indian techno-
logy based on non-renewable energy r e s e r i e s , l ike o i l , non-
cooking coal and n a t u r a l gas e t c . can not run beyond a few 
decades. Hence there i s an urgent need-.for economic develop-
ment based on rep lens ib le resources in the country. Solar 
energy seems the per fec t answer to our energy problem. Most 
par t s of India receive f a i r l y high i n t ens i t y , uniform sunshine. 
Solar energy could be an a t t r a c t i v e a l t e r n a t i v e in 45 lakhs 
v i l l a g e s in India. Solar energy gives the r u r a l India India 
a chance to build themselves up as autonomous republ ic . Deve-
lopment of simple stove-type solar cooker, using mud and glass 
panes w i l l in^srove the prospects of solar cooking in r u r a l 
a reas . Solar water pump which wi l l have capacity between two 
and f ive horse power, i s being developed pr inc ipa l ly for use 
in r u r a l a reas . 
186. DAITA (RL). Harnessing the sun. Science Today., 18,9; 1984, 
September; 18, 
Describes t ha t in India large ho te l s and indus t r ies 
in c i t i e s use solar energy to heat water and so on. In r u r a l 
a reas , covering over 466,000 v i l l a g e s , the e s sen t i a l r equ i re -
ment i s energy for cooking, l i gh t ing , water pumping, drying 
of a g r i c u l t u r a l products e t c . Solar energy can be put to solve 
the energy c r i s i s . The problem with so lar energy i s t ha t i t 
i s too diffuse and in t e rmi t t en t . Though extensive development 
work has been done in India and other countr ies the use of solar 
energy as a l t e rna t i ve of energy. Various solar devices has 
been developed by various insitutdions in India. 
187. GUPTA (Mohan La i ) . Solar energy in r u r a l development. Khadi 
Gramodyog^28. 9; 1982, June; 233-6. 
The author says tha t the use of solar energy in r u r a l 
development p ro jec t s not only can case the pressure on i t s non-
renewable sources but a lso hastea the pace of development 
i t s e l f . Solar energy has a v i t a l p a r t of play in the r u r a l 
development programmes of developing count r ies . Development 
work inthe f i e l d of so la r energy, with r u r a l communities in mind, 
should therefore , aim a t devising simple, low cost un i t s and 
be d i rec ted as much as poss ib le to speci f ic applicat ions in these 
a reas . A number of so la r devices has been developed e.g. solar 
pumps for i r r i g a t i o n , solar s t i l l s , so la r dryers , solar cofl ing 
r e f r i ge ra t i on e t c . These cheapest and simplest systems would 
seem to offer p o s s i b i l i t i e s for r u r a l appl ica t ion in developing 
coun t r i e s . 
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188. PATEL (AR). Solar energy : prospects and. problems, Yo.iana 21, 5; 
1977, April 1; 27-9. 
Describes that we have shortage of oil and coal. There 
is a need to develop substitute for oil as fuel. In the areas 
of non-commercial fuels, cowdung, firewood and vegetable wastes 
constituents the major categories. Development of solar energy 
and fusion tectmology are very crucial and probably will be the 
predominant form of energy in the next century. Intensive appli-
cation of solar energy could be made in our coijintry in agricul, 
ture. Source of solar radiation needs to be exploited effici-
ently on a wider scale for drying field crops by evolving sun-
dryers. Some of the experiments conducted in tapping solar 
energy have yielding promising results and provide new direc-
tions in seeking solutions to various problems experienced in 
Indian villages. Detailed tecPmo-economic studies of solar 
air conditionars and power pumps need to be immediately under-
taken. 
APPROPRIATE TECHNOLOGY, INDUSTRIES 
189. SEMINARON Appropriate technology: need to disseminate informa-
tion. Capital, 166, 4163; 1971, May 13; 869-70. 
Describes that the formation of a national voluntary 
organisation for disseminating information about appropriate 
technologies for various industries was recommended at a seminar 
held recently in New Delhi. It has to be realised that what 
Indian needs is not the adoption of technologies developed out 
side but there adoption to the local situation. Preliminary 
effort by the new appropriate technology cell of the central 
government has indicated the useful application of appropriate 
technology in leather tanning and footwear, ceramics, including 
pottery, food processing and preservation, agricultural imple-
ments and tools, scaling down the big plants etc. It is to be 
hoped tnat the appropriate technology cell and the series of 
discussion that took place at different levels would lead 
Indian scientists, technologies and industrialists to adopt 
technologies instead of adopting in to 
APPROmiATE TECHlNiOLOGY, INDUSTRIES, RURAL 
190. RAO (RAl^ l). Need for appropriate technology in rural industries. 
Khadi Gramodvog.29. 1; 1982, October; 49-53. 
Author says that rural industries in a developing country 
where large-scale industrialisation has maned the rational eco-
nomic living should be nurtured with care and attention like a 
young sapling. Which is taken care today from predators, gives 
I l l 
later abimdant, luscious fruit for a long time to come. The 
appropriateness of the technology plays a very vital role in 
this connection. Hence apart from finance ahd implementation 
plan the tiny sector also needs protection from encroachment 
on its market by the organised sector. And the main factor 
in this strategy would be the introduction and adoption of 
appropriate technology in the cottage sector. Appropriate 
technology is the technology that contributes the most of the 
economic, social and environmental objectives of development 
having the development goal, the resources endovmments, and 
the conditions of application. 
191. TECHNOLOGY FOR Masses. Hindustan Times. 1977, August 28; 1. 
Describes that production engineers to consider how to 
adopt their technology to meet the requirements of the small 
scale, village and cottage industries. Production technology 
should be developed not merely for the benefit of a few but 
for masses. Capital intensive industries could not be a leading 
factor in economic development of a poor country. But labour 
intensive technology would be able to meet the economic develop-
ment. President of the International Institution for production 
engineering Research R. Weill, said this was the first time when 
his organisation was holding "in a new developing countries" 
and said that developing countries must adopt appropriate tech-
nology for their development, 
192, TRIVEDI CKD). Towards need based rural tectinology. Indian Express 
(Delhi),1981. March 16. 
Describes that the relationship between technology and 
development has to be viewed in a new perspective, particularly 
with reference to developing countries. Real question is how to 
screen liie western technologies so as to select only those spe-
cific models which are appropriate for the developing country 
concerned. There is also need to reasses the role of appropri-
ate technology in rural development, value of traditional tech-
nology lies not in its problem solving capacity but in its 
environmental soundness, low capital cost, and reliance on 
locally available material. It can be used as starting point 
to develop appropriate technologies in the modern context. 
Alternative teciinology will thus bring scientists and technolo-
gists into contact with the country side. Role of agricultural 
scientists in the development of new seeds and other scientific 
inputs is well known. If such efforts are made in other fields 
also, the problem of rural poverty can be tackled in the near 
future. 
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APPROHIIATE TECHNOLOGY, in relation to DEVELOHvffiNT 
193. MITK.A CLK), Intermediate Technology: can help achieve 
quicker results in Development, Yo.iana.12. 24; 1968, December 8; 
13-4. 
Describes intermediate technology is a practical subject 
which requires the combined deliberation of economists, tech-
nicians and cost accountant. Our aim is to devise a technology 
which is appropriate to objective conditions prevailing in the 
country. This kind of technology is suital for a small unit 
of production and aim is to economise the scare resoiarces. 
This will also improve utilisation o± capacity in small capital 
as against the idle capacity in the large industries in India. 
Intermediate technology can bring better economic results in 
many of the traditional handicrafts, household and village 
industries. 
194. NAYUDAi#iA (Y). Technology for development. Lokudyog-11. 1; 1977, 
April; 49-50. 
Describes that technology is today mankind's main enter-
prise. There is no escapte for us from the accelerating effect 
and massive impact of tecimology on our outlook, like style, 
social cultural, political and economic structures. Aim of 
technology is to produce goods, offer services and meet tlie 
pressing and potential human needs. Developing nations should 
build its own indegenous technological competence ana self-
reliance if only for effective evaluation, selection to by-
relevant technology and for its adoption, assimilation and 
improvement. India has the thjjrd largest and technical man-
power in the world. Developing countries siiould adopt such 
technologies which is appropriate for development. 
195. SAGHITAI^ Ai© (l>B^ ). Vital tool for technology choice. Hindu (Madras). 
1979, August 14. 
Describes that \jh.at exactly is the technology a develop-
ing country should choose? What is good for one nation may not 
suit another. It is here that the technique called techriology 
assessment helps to provide the policy-makers and the public, 
enough inlormation to enable them to choose the right type of 
technology. Tectinology assessment provides a means for choos-
ing appropriate forms of technology in. accordance with the 
three key elements of the concept of ecodevelopment promated 
by the United Nations environment programme i.e. the basic 
satisfaction of human needs, the promation of self reliance 
through the uae of domestic and natural resources and environ-
mental soundness. 
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APmOPRlATE TECHNOLOGY, in relation to DEVELOmENT, INDIA 
196. IMAGARAJ (AG), Appropriate Technology: its role in planned 
economy. Man power .journal-,9. 2; 13^3, July- September; 89-105. 
Article outlines the goals of the Indian five year plans 
in the area of appropriate technology, examines these in the 
light of current practices, spells out some basic facts rele-
vant to the Indian situation and attempts to identify some 
issues in the application of such technology to the development 
process. Under Indian conditions and also as a general propo-
sition, one could perhaps interpret it as that technology which 
ensures optimum gains to the community following from given 
mix of resource endownments - in terms of physical, financial 
and human resources, institutional infra structure, managerial 
abilities etc. 
APPROPRIATE TECHNOLOGY, in relation to DEVELOPIIENT, RURAL 
197. GULATI (RR) and SIKilA (PK). Science and Technology and Economic 
growth.Mainstream .14. 32; 197&, April 10; 11-2. 
Discusses that technology plays an important role in. 
boosting up the economic growth and the productivity of a 
nation. Lack of appropriate and efficient technology is the 
root Cause of economics stagnation of the under developed 
covin tries contribution of a technology to economic growth 
depends on its degree of appropriateness to the condition in 
which it operates. Instead of wasting our meagre resoxxrces 
sophisticated teclrinology, we have to evolve intermediate 
technology suited to our special conditions. Gobar gas techno-
logy which is gaining momentum day by day is the step in the 
right direction. 
198. KELL (Elizebath 0). Use of appropriate teciinology to help rural. 
Appropriate Technology. 4, 2; 1977, August; 20-1. 
Describes that administrations of rural development 
programmes think in terms of trae transfer of current technolo-
gies, which will be less costly, to developing countries. The 
farmers in developing countries, undoubtedly need help to make 
their work less ardous and more productive still and it is 
here that appropriate technology can help by introducing, 
devising simple tecimologies with in their means to purchase 
simple, well balanced farming tools with better cutting edge, 
curts, firewood plantations and simple irrigation schemes, 
would all help to make their lifer easier. 
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199. KIDD (David W). Introducing appropriate technology to villages. 
Appropriate Technology,4. 3; 1977, November; 31-2. 
Describes that developing countries, here is one approach 
that could be used to introduce appropriate technology to villages 
and at thesajne time involve village people in the work r?nd lives 
of their extension works. One alternative would be to design 
simple, suitable house. A hourse that would incorporate new 
research and design information that is appropriate to the area 
and would maximise the use of local skills and material in cons-
truction. This would be a good starting point for tlie introduc-
tion of appropriate technology. Authors says this approach to 
building village housing 6ould be to overcome of the some 
problems identified in the opening paragraphs. 
200. PATWAKI. Technology for rural uplift. Hindu(Madras)„ 1977. 
September 10. 
The author says that the development of wind mills to 
suit the prevailing conditions in different regions of the 
country, institutional arrangement for operation of community 
bio-gas plants, solar stills to obtain potable v/ater from 
brackish or sea water and modernisation of building craft 
(housing) would be welcome gifts to rural development. If tech-
nology was to permeate, it should fit into the social, cultural, 
econcHjiic and educational environment of the society. Decentra-
lised energy sources would go a long way to wards rural develop-
ment. They had the advantage of relatively universal availabi-
lity and lent themselves to village development, 
201. iRASAD (KiSi), C3ioice of technology for rxaral development, Khadi 
Gramodvog.29. 1; 1982, October; 22-30. 
Autnor says that with the innovation, introduction and 
transmission of appropriate technology, the productivity and 
competitiveness of the cottage and village industries would 
surely improve. This is turn would help them in fully exploit-
ing their employment potential without loss of efficiency but 
with reduced drudgery and higher income to artisans. This 
process would also contribute immensely in stepping up tiie 
tempo of rural development. In Indian context, the foundations 
of agricultural growth lie ultimately in advances in the tech-
nology used at the farm level. The basis for these advances 
lies in the system of agricultural research for the promotion 
of appropriate tecimology. Appropriate technologies, when 
evolved, should be integrated with the broader programme of 
all-round rural development. Appropriate technologies have to 
be developed for the rural developing areas. 
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202. SWAI-^ II^ ATHAN (MS). Technology in rxjral development. Eastern 
Economist,77. 26; 1982, December 25; 1222-4. 
Describes that technology to be successful must be 
compatible with the socio-cultural and institutional factors 
prevailing in an area. Explosive progress is now taking place 
in differait areas of teciinology development. There is rapid 
progress in solar energy. Institutions like IIT should be on 
the fore front of helping the country to achieve quantum jump 
in technological progress. We must pay greater attention to 
simple technological innovations vdiich would enhance tlie qua-
lity of life of rural and \jrbah poors. Example from agricul-
ture paddy yield can be doubled by using improved technologu. 
Solar grade silicon could be extracted from rice husk and 
utilized for the manufacture of photo-voltaic cells. Also, 
rice husk can be used fcr manxifacture of cement and for 
decentralised power generation. 
203. TECHNOLOGIES FOR villages, Khadi Gramodyog:.29. 1; 1982, October; 
5-6. 
Describes that technology is very important factor in 
socio-economic development of any society. It contributes 
towards reduction of cost of a product and at the same time 
improves its quality. Choice should be prograjnatic and should 
not be guided by any dogma so that practical and appropriate 
technological solutions could be found. New innovation, develop-
ment of new processes and products, new designing etc. may find 
the appropriate and dynamic technology for the rural industries 
which require to be expanded to provide work to ever increasing 
rural labour force. Some efforts have been made by our national 
laboratories and research institutes to evolve appropriate 
technology for ovr rural areas. For the development of appro-
priate viable and dynamic rural tecrmology, it would be nece-
ssary to provide policy support. In the Indian context, appro-
priate technology should be one the maximises utilisation of 
idel manpower, minimises of use scarce capital resources, 
economics, energy inputs, reduces cost, provide living ways, 
improves skill and productivity of labour and quality of goods. 
APPROHilATE TECMOLOGY, in relation to DEVELOR^iENT, RURAL, Ii^ DlA. 
204. PAl>iANABHAN (V). Identification of low cost technologies for 
rural development. Khadi Gramodyog-,29, 1; 1982, October; 43-8. 
Author says that the technologies to be introduced and 
made popular with a view to providing self employment in the 
rural areas will be necessary have to be comparatively simple 
and less expensive. View from triis angle, the ones developed 
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by the KVIC stand s inglar and s ign i f i can t . Appropriate tech-
nology, as far as the r u r a l areas concerned, has to be on 
some norms such as technology should improve s k i l l , produc-
t i v i t y and qua l i ty , technology should be within low per 
Capita investment, technology should u t i l i s e more and more 
of renewable sources of energy and l e s s of deplet ing sources 
e t c . KVIC has introduced a niomber of new devices e .g. biogas 
p l an t s , mortar r o t a t i ng devices e t c . In India , some na t iona l 
agencies l ike KVIC are engaging in Research and development 
of new designs. 
205. SRIVASTAVA (JC). Management of technologies of e igh t ies for 
r u r a l a reas . Khadi Gramodvog. 29. 1; 1982, October; 31-42. 
Author says t h a t there are many fac t s of advancement of 
r u r a l technology. The chief among them i s the in tiie manage-
ment in technology de l ivery . There i s , t h e r e f o r e , the need for 
innovation in both methodology and contentanangement of the 
technologies i f there dTQ to f u l f i l the expectations of pro-
viding c a p a b i l i t i e s and services to human resources develop-
ment in r u r a l a reas . In India the more immediate problem is 
t o combat the causes of poverty, and i t i s recognised tha t t h i s 
can only be done by soc ia l and economic advances, so as to 
build up a technological ly mature soc ie ty . This paper confines 
i t s discussion in the appl icat ion of S and T for r i i ral develop-
ment, A number of termiaologies are used in t h i s regard v i z . , 
appropriate technology or intermediate technology, t r a d i t i o n a l 
technologies e t c , 
206, SRIVASTAVA (JC), Technology for r u r a l development. Khadi 
GraHiodvog:,27. 1; 1980, October; 25-41. 
Author says tha t for the socio-economic development of 
the h i t h e r t o underdeveloped r u r a l indus t r i e s in India and par t i -
cu la r ly the poor and weak among them, appl ica t ion of appro-
p r i a t e technology t i t l e d in t h e i r favour and having s c i en t i f i c 
n a t u r a l and human resources . This involves appropriate choice, 
generat ion, de l i ve ry and information- diffusion about any 
technology along with i t s ssroper management followed by a pro-
gramme of i t s upgradation and s k i l l formation. This c a l l s for 
a well conceived coordination e f for t by d i f fe ren t agencies 
engaged in f i e ld backed by appropriate o f f i c i a l p o l i c i e s . 
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207. SRIVASTAVA (JC) . TecJrinology fo r r u r a l development. Khadi 
Gramodv0^.27. 2; 1980, November; 109-18. 
A r t i c l e summarises t h a t t he a p p l i c a t i o n of a p p r o p r i a t e 
technology fo r r u r a l development r e q u i r e s a s p e c i f i c approach. 
For s c i e n t i s t s , t e c h n o l o g i e s and managers, i t r e q u i r e s i n c r e a s -
ing awareness of r u r a l r e a l i t y and s e l e c t i o n of a p p r o p r i a t e 
technology and t h e i r e f f e c t i v e a p p l i c a t i o n fo r a r a p i d s o c i o -
economic development of the h i t h e r t i under developed r u r a l 
communit ies . Approach t o a p p l i c a t i o n of a p p r o p r i a t e t e c h n o l o -
gy fo r r u r a l a r ea s i n t h a t t he p r o j e c t should be ajnendable i n -
t e g r a t i o n i n t o t h e r u r a l c u l t u r e , s k i l l s and r e s o u r c e s , cos t 
b e n e f i t s . Developing c o i m t r i e s should i d e n t i f y a reas fo c o -
ope ra t i on mobi l i ze i n t e r e s t , c o - o r d i n a t e r e s e a r c h and deve lop-
ment, a s s i s t in c h a n n e l i s i n g flow of t e c h n i c a l informat ion and 
pe r sonne l and exchange expe r i ences . 
208 . TRAI-^ 'SFER OF a p p r o p r i a t e technology t o r u r a l development. 
Cot tage I n d u s t r i e s - 9 , 12; 1977, December; 1. 
Descr ibes t h a t t h e government should n o t imporse r e s -
t r a i n t s on t h e s e f a c t o r i e s , b u t d i v e r t t h e i r ene rg i e s t o the 
b e s t e x t e n t t o feed fo r e ign market . They have t o use and adapt 
t h e technology and t r a n s f e r them t o the v i l l a g e s under a planned 
system of t r a n i n g . We have s i m i l i a r t e c h n o l o g i e s developed in 
our c o u n t r y ' s l a b o r a t o r i e s , which a re doing good work and b u i l d 
a f i n e system of technology capable of d e s i g n i n g , drawing, 
f a b r i c a t i n g e t c . Apart from our n a t i o n a l l a b o r a t o r i e s , t echno lo -
gy could be imported from c o u n t r i e s l i k e Japan and in t roduced 
in v i l l a g e s . These t echno log ie s should r e l a t e t o use of raw 
m a t e r i a l a v a i l a b l e a t each v i l l a g e . 
APPROPRIATE TECHNOLOGY, in r e l a t i o n t o EMPLOMENT 
209. CHARLES (KJ) , Inteicmediate technology fo r i n c r e a s i n g employment. 
Khadi GramodvQg 19. 1; 1972, October ; 26-32. 
The au thor says t h a t one cannot a f ford t o ignore t h a t 
i n developing country l i k e ou r s , we have abundant l i k e i d l e 
man power c ry ing t o be u t i l i z e d in p r o d u c t i v e v e n t u r e s . Hence 
we can n o t employ h ighe r i . e . c a p i t a l i n t e n s i v e technology as 
we lack t h e f i n a n c i a l r e s o u r c e s . App l i c a t i on of i n t e rmed ia t e 
technology p r o v i d e s t h e b e s t s o l u t i o n t o employmasses t h e r e by 
ensur ing socio-econoji ic j u s t i c e t o them. The term in t e rmed ia t e 
technology i s of ten used to desc r ibed the l a b o u r - i n t e n s i v e 
t e c h n o l o g i e s needed in the contemporary deve loping c o u n t i r e s . 
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APHIOPRIATE TECHNOLOGY, In r e l a t i o n t o mPLOMENT, INDIA. 
210. BEftY (MN). Appropriate Technologyj fac t s and fanc ies . NaAPur 
Times. 1979, June 28, 
Describes t h a t the debate on appropriate technology stems 
from tv/o basic quest ions. F i r s t i s the r e a l need in our economy 
for creat ing eniployment opporti jni t ies. Second i s the question of 
absorption, adoption and development view technologies in oiar 
soc ia l aJ3d economic fabr i c labour in tens i ty technology produces 
lower subsistence leve l incomes, c a p i t a l in t ens i ty higher and 
growing incomes, c a p i t a l in t ens i ty higher and growing incomes. 
I t i s the mix tha t determines what i s appropriate technology 
and the c r i t e r i a of appropriateness i s in i t s e l f a var iable 
overtime. For us appropriate technology has a twin meaning, 
ex terna l ly and i n t e r n a l l y . 
211. PEERZADA (,SAN). Solving unemployment through KVI in s ix th 
p lan . Khadi Gramodvog. 28. 8; 1982, May; 923-8. 
The author says t h a t the KVI sector i s pre-eminently 
sui ted for an assaul t on the unemployment problem. In the 
context of energy c r i s i s , these indus t r i e s have acquired added 
importance asthey are bas ica l ly lov;-energy technology. Certain, 
the choice of appropriate technology i s a very s ign i f i cah t 
fac to r in search of so lu t ion to the problem of unemployment, 
India i s a t r op i ca l country, can harness so la r energy for indus-
t r i a l and domestic purposes. The organic wastes can be conver-
ted i n t i energy and r i c h manure. The various types of fibous 
mater ia ls which are ava i lab le in abundance can be u t i l i s e d to 
produce d i f fe ren t type of fancy u t i l i t y a r t i c l e s . 
212. TYAGI (Yashvir). Choice of technology and employment. Khadi 
Gramodvog. 27. 12; 198tl, September; 559-64. 
Author says t h a t technology being one ofthe v i t a l factors 
in economic development, A viable tecimology in the Indian 
content should be one t h a t maximises employment, minimises capi-
t a l and other cos t s , economises on the energy inputs , turns out 
products t h a t are cheaper and qua l i t ive ly good and f ina l ly keeps 
the environment clean the problems of choice of technology can 
not be solved merely by slogans l ike "small i s beaut i fu l or cl ich 
l ike appropriate technology and intermediate technology. I t is 
e s s e n t i a l t o maintain a harmonious and dignif ied re la t ionsn ip 
between the man and the machine. 
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APPROPRIATE TECHNOLOGY, I1^ISTITUTI0NS 
213. ANAND 3ARUP. Appropriate Technology: a plea for se t t ing up 
technological innovation cen t res , Yo.iana. 13, 15; 1969» 
August 10, 11-4, 
Describes t h a t the most feas ib le method of developing a 
r e p r e t o i r e of v iab le technologies su i t ab l e for d i f fe ren t condi-
t ions v/ould be s e t up technological innovation centres in d i f f e -
r e n t p a r t s of the country to study in depth problems of selected 
r u r a l and small i n d u s t r i e s . Appropriateness of a technology more 
or l e s s determines the v i a b i l i t y of an industry has yet to gain 
acceptance in the c i r c l e usual ly charged with the r e spons ib i l i t y 
of fos te r ing r u r a l and small i n d u s t r i e s . This idea, therefore 
also needs regular r e i t e r a t i o n (through c i t i n g appropriate 
i l l u s t r a t i o n s ) to become firmly implanted a t the appropriate 
leve ls in developing count r ies , 
214. AtNiAND 3ARUP. Appropriate technologies for r u r a l u p l i f t 
development and adoption, Yo.iana. 23. 11; 1979, June 16; 10-12. 
Author says t h a t the meaning of the term appropriate 
technology has been a subject of considerable controversy for a 
long time. Choice of c a p i t a l swming, labour- intensive and small 
scale tecimologies would be more appropriate provided i t does 
not involve waste of r e a l resources or indef in i t e a r t i f i c i a l 
propping up of entrepreneurs a t the cost of society. The most 
spectacular woi-k in the f i e l d of developing and popularising 
appropriate tecjrinologies for small scale production has been 
undertaken by the playming research and act ion d iv is ion a t Lucknow. 
I t has to i t s c r e d i t the development of the process afid pro to-
types for smal l -scale . Production of whiteware and other ceraiaic 
goods, r e l a t i v e l y less expensive small and coimnunity scale biogas 
p l an t s , cheap water sealed l a t r i n e s for r u r a l areas . 
215. BA3U (AK) . One decade of the appropriate teciinology movement in 
India . Appropriate Technology.10.3; 1983, December; 23-4, 
Describes tiiat India was one of the f i r s t country to recog-
nize the importance of appropriate technology in development, 
although the l a s t decade has seen increased av/areness of appro-
p r i a t e technology, there are s t i l l many problems to be resolved. 
Appropriate technologies centres in India have very poor infra 
s t ruc tu re f a c i l i t i e s . Most of them, on the r ece ip t of one-time 
grant have b u i l t a type of domenstration centre with model housing, 
biogas p l an t s , idea l dairy e t c . considerable change in socio-
p o l i t i c a l outlook of users of appropriate technology nas ta^^en 
place in India, leading to a deamnd for d i f fe ren t v a r i e t i e s of 
technologies . 
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216. BIDWAl (Praful), Professionalism marks Astra's work. Times of 
India (Delhi) ..1982. October 11. 
Describes that astra's work in areas such as biogas 
technologies, housing and water harvesting is not unique but 
distinguished by a high degree of scientific vigour. Most 
scientists regard work on appropriate or rural technology 
based on local resources and needs as infradig. Biogas plant 
was being installed at pura earlier this uear free of cost 
the peoples for the community biogas plant there appeares 
acceptable to the prosperous peasants because they have made 
no investment in the project and yet receive gas besides the 
nitrogen-rich sludge from the plant in return for the dung 
they contribute. Poor, on the other hand, may or may not con-
tribute much dung, but still receive the gas, Howeverm it is 
difficult to say whether such a project can be replicated and 
what would happen if the village as a whole were to set it up, 
217. UAIR (G Ravindran). vital need of rural India, Trlbube 
(Chandigarh )_.1984. June 11. 
Describes that tne choice of technology for the rural 
areas should be based on the consideration that it does maxi-
mum good to the largest number of people, reducing disparities 
and improving the quality of life. Attempt to introduce an 
appropriate technology for the uplift of villages in Tamil Nadu 
was made by a research organisation of Madras, the Murugappa 
Chettiar Research Centre. Aiiiong the other innovations made by 
the centre for the rural folk are a low-cost solar dryer, solar 
water heaters, low cost biogas plants and the appropriate know-
how to produce gas from agricultioral waste centre has been 
working in cooperation with the United Nations University in 
Tokyo and International Federation of Institutes of Advanced 
Study, stockhalm, in the vital area of designing and developing 
the appropriate technology for the rural areas. Purpose of 
appropriate technology- as of tiie basic series in general- is 
to further the common man's own efforts to usher in a better way 
of living at the community level, 
218. PATEL (AR), Adoption and Transfer of technology in village 
industries, Kh^di Gramodyog. 29, 1; 1982, October; 60-70. 
Author says that experiences reveal that tecrmological 
innovations in decentralised sector have to be simultaneously 
backed by adequate and timely finance, so crucial in the process 
of adoption and transfer of technological innovations. The neea 
for appropriate technology to achieve better utilisation of 
locally abundant resourcesi,: substitution of raw materials avail-
able in plentiful supply inplace of scarce and important ones, 
1 2 1 
development of simple processes ajid. techniq_ues with a view to 
reduce drudgery and futigue and improve the" standard of l iv ing 
of a r t i s a n s and c r a f t mans i s obvious. In India* six and 
twelve new model charknas, semi automatic looms, qual i ty paddy 
dehuskers, gear s h e l l e r s and r i c e po l i she r s , improved bullock 
or power operated gnanis, hydraulic p res s , small solvent 
ex t rac t ion p lan t s and improved po t t e r s wheels are some of the 
major achievements of the KVIC in developing and t ransfer r ing 
the appropriate technologies bes t su i ted in rioral areas . 
219. SINGH CCPN). Adopting Appropr ia te Technology, Khadi Gramodyofi, 
29, 1; 1982, October; 7 - 8 . 
Authors says t h a t teclmology t o be in t roduced iii r u r a l 
i n d u s t r i e s should n o t only be a p p r o p r i a t e from re sou rces p o i n t 
of view b u t i t should a l s o be a p p r o p r i a t e from the angle of 
a v a i l a b l e as we l l as p o t e n t i a l s k i l l . In p o p u l a r i s i n g scuh 
t e c h n o l o g i e s , a l l agenc ies l i k e t h e KVIC engaged in the t a s k 
of r u r a l u p l i f t should e s t a b l i s h c l o s e c o o r d i n a t i o n among them-
s e l v e s . In developing c o u n t r i e s l i k e o u r s , aJi a t tempt has been 
made t o u t i l i s e t h e a v a i l a b l e r e s o u r c e s op t ima l ly so t h a t t e c h -
nology i s l a b o u r - i n t e n s i v e and l e s s c a p i t a l - i n x e n s i v e . IITS 
and o ther R and D i n s t i t u t i o n s have developed a l a r g e number of 
a p p r o p r i a t e t e c h n o l o g i e s which have been in t roduced in ag ro -
i n d u s t r i e s , c o n s t r u c t i o n and b u i l d i n g i n d u s t r i e s , paper and 
pu lp , l e a t h e r goods and t e x t i l e i n d u s t r i e s . The phi losophy 
behind the concept of a p p r o p r i a t e technology i s t o ensure a 
smooth and g radua l t r a n s i t i o n of the socio-economic s t a t u s of 
a community, 
APPaOPRlATE TECHMOLOGY, INSTITUTIONS, GOVEBiSlMENT, INDIA. 
220. PATHAK (PV) and DATE (AW). Transfer of technology through 
government agency. Economic Times^2. 171; 1975, September 15; 5. 
Describes t na t the developing countr ies with no indus-
t r i a l base to r e ly on however, adopted a policy of implementing 
technology. Various agencies a t na tu ra l and in te rna t iona l level 
l i k e intermediate technology development group, London, appro-
p r i a t e technology un i t , IIT, Bombay etc,which are working witii 
a viev/ to developing intermediate technology. Intermediate tech-
nology requi res investment of Rs,200 per work p lace . Intermediate 
technology w i l l help in generating problem solving capabi l i ty 
a l l over tne developing counitries. 
12 . J 
2 2 1 . SCIENCE CEINITRE fo r developing c o u n t r i e s . Hindustan Times. 1981, 
March 1. 
Desc r ibes t h a t a c e n t r e fo r sc i ence and technology for 
deve loping c o u n t r i e s i s be ing s e t up under t he department of 
s c i e n c e and technology, DST i s a l s o making a p r o v i s i o n fo r 
R s . 50 l a k h s fo r r e s e a r c h i n t h e development b u i l d i n g m a t e r i a l s 
from was t e s , development of c o n s t r u c t i o n equipments and of 
package of c o n s t r u c t i o n t echn iques and des igns i nc lud ing u t i l i -
s a t i o n of sffllar energy in b u i l d i n g s . Among t h e p roposa l s for 
which t h e p r o v i s i o n has made a re scheme fo r development of 
a p p r o p r i a t e t echnology . I n t e n s i f i c a t i o n of r e s e a r c h work in high 
p r i o r i t y a r e a s , sc ience and technology schemes fo r women and 
a s s i s t a n c e fo r technology abso rp t ion and adopt ion , 
APPROPRIATE TjiCl-MOLOGY, LATERIi^ ES 
222 . GRIMIER (Devek D) and SCHLIEKEmAW (Maryanne). Simple low-
c o s t r u r a l compst -pr ivy . Appropr ia te Technology^ ^« 3 ; 1977, 
November; 20 . 
Desc r ibes the outdoor conpost p r ivy system i s simple and 
works w e l l . I t t a k e s a s h o r t t ime t o g e t accustomed t o i t s 
o p e r a t i o n . As f a r as ground water con tamina t ion and odour 
c o n t r o l i s concerned, t h i s p r ivy i s f a r s u p e r i o r t o a conven-
t i o n a l pu t out house . I t could be i n c o r p o r a t e d i n t o the i n t e -
r i o r of a house, provided the t o i l e t i s p laced a g a i n s t an o u t -
s i d e w a l l for easy access t o the waste t u b . I t i s us ing a t 
l a r g e s c a l e in deve loping c o u n t r i e s . I t s c o n s t r u c t i o n with 
m a t e r i a l i s a l s o de sc r ibed in d e t a i l e d wi th ske t ch . 
APHiOHtlATE TEGHWOLOGY, MEDICIINIE, DEVICES, HAEtnOGLOBIN, JAt-lAlCA. 
223. BONE (Richard) Simple Haemoglobin screening device. Appropriate 
Tectmology.. 9. 4j 1983, March; 27-9. 
Describes t h a t in developing coun t r i es , the purcnase of 
even r e l a t i v e l y unsophis t icated medical equipment may pose an 
economic problem for the count ry ' s hea l th service . For th i s a 
simple, inexpensive and robust means of measuring low and 
medium concentrat ions of haemoglobin has been developed. I t s 
g rea t e s t advantage i s tha t i t can be used at the point of d e l i -
very of primary hea l th care so that act ion can be In i t i a t ed a t 
once. Carribean food and Nutr i t ion I n s t i t u t e in Jamaica has 
recen t ly completed a comparative study of dii^ferent methods of 
assessing haemoglobin leve ls in human blood, including the use 
of a simple instrximent v/hich they commissioned the author to 
develop. In view of tne s a t i s f ac t ion a de ta i l ed performance of 
t h i s i t s construction and operation are also given with i l l u s -
t r a t i o n . 
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APfROHllATE TECHi^ OLOGY, MEDICINE, DKUG 
224. IXJiNliNlIL ( P ) . P r o v i s i o n of drugs by a p p r o p r i a t e technology. 
Appropr ia te Technology,4 . 2; 1977, August; 16-7 . 
This b r i e f d e s c r i p t i o n can only i l l u s t r a t e a few 
t e c h n i c a l i s s u e s in p rov id ing dr^ugs t o developing c o u n t r i e s . 
The i n f l u e n c e s of m u l t i n a t i o n a l companies, t he a t t i t u d e s of 
d o c t o r s towards non-brand name drugs and t o p r e s c r i p t i o n by 
pha rmaceu t i ca l a u x i l l i a n e s , t h e consumers' own p r e j u d i c e s and 
many o the r f a c t o r s have only been ob l ique ly mentioned. With 
no otiier p roduc t s a re t h e t e c h n i c a l d e c i s i o n s so inf luenced by 
powerful commerical e t h i c a l and s o c i a l pressxores. I n s p i t e of 
t h i s t h e r e a re s t r i c t l y t e c h n i c a l problems worth so lv ing and 
some of them do seem t o be b e s t t r e a t e d by a l o c a l , s m a l l -
s c a l e approach. 
APPROPRIATE TECHlNlOLOGY, PAPER 
225. SMALL-SCALE paper making. Appropr ia te Technology, 6, 4; 1980, 
February; 23-4 . 
Desc r ibe s t h a t t he i m p l i c a t i o n s fo r o tner developing 
c o u n t r i e s a re cons ide rab l e o f f e r i n g o p p o r t u n i t i e s to use a g r i -
c u l t u r a l waste p r o d u c t s , s u b s t i t u t e fo r imported paper s u p p l i e s , 
and genera te l o c a l b u s i n e s s a c t i v i t y . In t e rmed ia t e Technology 
I n d u s t r i a l S e r v i c e s , prime o b j e c t i v e s i s t o upgrade e x i s t i n g 
d e s i g n s and p r a c t i c e s by i n t r o d u c i n g c e r t a i n l y key innova t ion 
fo r t h e purpose of i n c r e a s i n g t h e c a p a c i t y o u t s i d e I n d i a of 
what i s e s s e n t i a l l y a proven technology in both t e c h n i c a l and 
economic t e rms . By subsequent f e a s i b i l i t y s t u d i e s , p r o v i s i o n 
of in specc ion s e r v i c e s , and suppor t fo r f i n a n c i a l and t e c h n i c a l 
a s s i s t a n c e arrangement , ITIS i s con f iden t t h a t t h e s m a l l - s c a l e , 
i n d u s t r i a l teclmology of I n d i a can have a major b e n e f i c i a l 
impact i n o the r developing c o u n t r i e s . 
APPHOPRIATE TEOii^ OLOGY, PAPER, PULP 
226. NEWSQI^ IE ( C o l i n ) . ITDG paper pulp moulding p r o j e c t . Appropr ia te 
t echno logy„3 . 3 ; 1978, November; 12-14. 
Descr ibes t i i a t ITDG b e l i e v e s t h a t t h e r e i s a con t inu ing 
need t o develop s m a l l - s c a l e p l a n t s which a re appropr i a t e t o the 
needs ox' deve lop ing c o u n t r i e s ; t o t e s t them t e c i m i c a l l y in the 
f i e l d , and when t h e i r commercial v i a b l e has been proved, t o 
h^ id them over t o a commercial company t o manufactiore and market, 
in the ca se of paper pulp packaging p l a n t , t h i s approach has been 
most s u c c e s s f u l . The s t age i s now s e t f o r o t h e r - s m a l l s c a l e 
i n d u s t r i a l developments t o be under taken, ITOG has developed a 
l a r g e number of simple and low c o s t d e v i c e s s u i t a b l e for the 
developing c o u n t r i e s . 
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APmomiAT£ TECHNOLOGY, PRINTING 
227, McLAKEN ( la j i ) . S t e n - s c r e e n : a low-cos t p r i n t i n g p r o c e s s . 
Appropr ia te TecJrinoIoRYj 10, 1; 1983, J ime; 7 -8 . 
Desc r ibes the s t e n - s c r e e n p r o c e s s was developed as 
a r e s u l t of a consul tancy under taken by t h e author for UNESCO 
t o review lov/-cost p r i n t i n g systems wi tn a view to i d e n t i f y -
i ag those s u i t a b l e fo r the p roduc t ion of m a t e r i a l s fo r schools 
i n developing c o u n t r i e s . No s o p h i s t i c a t e d components a re 
req.uired in e i t h e r c o n s t r u c t i o n or i m p l i c a t i o n and no e l e c t r i -
c a l supply i s needed, A wide range of formats can be p r i n t e d 
upon a v a r i e t y of m a t e r i a l s , i nc lud ing p a p e r s , t e x t i l e s and 
p l a s t i c s . Cons t ruc t ion and a p p l i c a t i o n of tiie s t e n - s c r e e n are 
a l s o d e s c r i b e d in d e t a i l wi th i l l u s t r a t i o n , 
APmomiATE TECHNOLOGY, REFRIGERATOR 
228 , DEVADAS (Rajammal P ) , and o t h e r s , J a n a t a R e f r i g e r a t o r : a low 
c o s t p o t t e r y dev i ce , Khadi Gramodyiig-7 27y 2; 1980, November; 
132-4. 
A r t i c l e r e v e a l s t h a t t h e p r e s e r v a t i o n of p e r i s h a b l e food 
s t u f f s l i k e v e g e t a b l e s and f r u i t fo r few days , i s a must for a 
house wi fe , Ea r the rn J a n a t a R e f r i g e r a t o r s could go a long way 
in meet ing t h i s day - t o - day need of v i l l a g e s as we l l as towns 
i f p r o p e r l y p ropaga ted . Most of tue Ind ian f a m i l i e s a re no t 
i n a p o s i t i o n t o af ford the high c o s t of mechanical r e f r i g e -
r a t o r s . There i s a need for i n t r o d u c i n g l e s s expensive dev ices 
for s t o r i n g food and f r u i t s . J a n a t a R e f r i g e r a t o r g ives n o t only 
good produc t bu t a l s o saves t h e p r e c i o u s r e s o u r c e s of t ime, 
money and energy. Hence t h e J a n a t a R e f r i g e r a t o r i s recormiiended 
f o r s t o r i n g v e g e t a b l e s as an a id t o b e t t e r home management. I t 
was developed in L id ia by KVIC. 
229, SINGH (Arun P ra t apP . B h a r t i y a Cool Cabine t . Appropr ia te 
Technology. 11 , 2; 1984, September; 12. 
Author says t h a t i n t r o p i c a l c o u n t r i e s such as I n d i a , 
R e f r i g e r a t o r s , a r e too expensive fo r r u r a l popu la t i on , Bhar t iya 
cool c a b i n e t i s s u i t a b l e fo r both r u r a l and urban s i t u a t i o n s , 
a l though i t i s more e f f i c i e n t in p l a c e s where e l e c t r i c i t y i s 
a v a i l a b l e . The i l l u s t r a t i o n shows the complete system. There i s 
a c a b i n e t which i s h e a t i n s u l a t e d and has two chambers with 
s e p a r a t e doo r s . Heat i n s u l a t i o n i s provided by po lyure thene foam 
or any cheap m a t e r i a l such as r i c e husks , sawdust or wood-
s h a r i n g s . Each chambers has v a r i o u s she lves of wire mesh. The 
system works on the simple p r i n c i p l e of any cooker. The main 
advantages of t h i s system i s i t s cheapness and the f a c t t n a t 
r e l a t i v e l i t t l e energy i s used by the f a n s . 
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230. VASUDEVAiN (V).Tal<e Home a F r i d g e . Yo.jajia 23 , 11; 1979, June 16; 
36. 
Author says t h a t t h e c e n t r a l v i l l a g e p u t t e r y I n s t i t u t e 
of t he khad i and v i l l a g e i n d u s t r i e s commission which has been 
i n t r o d u c i n g s e v e r a l s p e c i a l i n n o v a t i o n s , has developed J a n a t a 
R e f r i g e r a t o r in which v e g e t a b l e s , f r u i t s , eggs e t c . can be 
p r e s e r v e d fo r a week. This f r i d g e i s made out of common clay 
only bu t i t i s based only pu re ly s c i e n t i f i c p r i n c i p l e . Such 
a s imple dev ice i s of g r e a t advantage t o the common man. This 
J a n t h a F r i d g e does n o t c o s t more than R s . 1 0 / - in a v i l l a g e . 
There a re s e v e r a l s i m i l a r s p e c i a l innova t ions evolved a t Kanpur 
p u t t e r y i n s t i t u t e . I t i s i l l u s t r a t e d . 
APPftOHilATE TjiCHi^ uLOGY, r o l e of EDUCATION 
231 . DUNH (PD), Appropr ia te Technology: p r i o r i t i e s p a s t , p r e s e n t 
and f u t u r e . Appropr ia t e Technolofiy^10, 3 ; 1983, December; 18. 
Author d e s c r i b e s t h a t how academic i n s t i t u t i o n in 
developing c o u n t r i e s , cah p lay an impor tant r o l e in i nc r ea s ing 
t h e d i s s e m i n a t i o n of t r u l y a p p r o p r i a t e t e c l m o l o g i e s . To 
summarize, s i n c e t h e 1960s a p p r o p r i a t e technology has developed 
i n a most encouraging way: tiie e a r l y problem of acceptahce has 
been l a r g e l y over come, t h e need fo r implementat ion i s r e c o g -
n i s e d and t h e r e i s much a c t u a l p r o j e c t work. A survey of wind 
d a t a , wind m i l l expe r i ence , and water requ i rement was c a r r i e d 
ou t and then axi exper imenta l programme on pumping wind m i l l s 
conducted by a Sudanese g r a d u a t e . 
232. HUDA (MH). Appropr ia te Technology. I n t e r d i s c i p l i n e ^ 1 0 . 4; 1973, 
Winter ; 99-155. 
Desc r ibes t h a t we r e q u i r e a technology , which i s much 
cheaper , more l a b o u r - i n t e n s i v e , t o p rov ide g a i n f u l employment 
t o -ttie m i l l i o n s . Sys temat ic r e s e a r c h i s needed in I nd i a t o up -
grade and improve the e f f i c i e n c y of the t r a d i t i o n a l equipment. 
This would be done wi thou t much expense and investment by d i v e r s -
t i n g a smal l f r a c t i o n of money being p r e s e n t l y used on s tuden t s 
p r o j e c t s i n u n i v e r s i t i e s and i n s t i t u t i o n s . Some t y p i c a l problems 
of a p p r o p r i a t e technology and methods t o t a c k l e them have a l so 
been d e a l t with in de t a i l . ^Examples from t h e u n i v e r s i t i e s of U.K. 
where s t u d e n t s p r o j e c t s on t h e r u r a l problems of the developing 
c o u n t r i e s have a l ready been in t roduced due t o e f f o r t s made by 
t h e au thor a re a l s o g iven 
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APPROPRIATE TECHiMOLOGY, role Ot EDUCATION, INDIA. 
233. MATAi'iE (DB), Appropriate technology demands new priorities. 
Commerce,135. 3^72; 1977, December 17; 1192. 
Describes that Industry Minister, George Fernandes 
said appropriate technology that would help to meet the basic 
minimum needs of the multitude, So, how do we proceed to build 
up appropriate technology? Did India need a cow dung commission 
to popularise gobar gas plants? In fact, this would be true 
of entire are of appropriate technology is needed. Appropriate 
technology is not something than can be imposed from the top. 
Appropriate technology would require a new attitude to be 
brought out to bear on the whole system of our education. In 
the Case of appropriate technology the shift will have to be 
the primary and secondary schools. These institutions must 
be able to equip the young student to appreciate appropriate 
teclmology and tlie welcome changes it can bring about in their 
own lives, 
APPROPRIATE TECHIMOLOGY, role of EDUCATION, SCHOOL 
234. GIFB'OULD (GF). Appropriate technology in schools. Appropriate 
Technolofiv.. 6. 4; 1980, February; 6, 
Describes that most developing countries nov/ see tlrie 
need to introduce tiie elements of science and technology into 
their educational systems. Instead of stvidying pure science, 
pupils should study applications of technology and its 
scientific principles adapted to village use. For such teach-
ing to be accepted by pupils these days it must be examined; 
an appropriate technology option could easily be included in 
a science examination. The lower cost scientific apparatus 
for an appropriate technology course could be made largely 
from unutilised or left over materials. The saving on 
equipment costs could act as an incentive for school to follow 
an appropriate teclmology option , It certainly saves the coun-
try money. 
APPROPRIATE TECHNOLOGY, role_pf_IDUCATION, UNIVERSITY 
235. POWELL (JW). University involvement in Appropriate technology. 
Appropriate Technology 5, 4; 1980, February; 12-4, 
This article shows how a technological university can 
assist small industries. A typical small scale project examined 
in the drying of brewer*,;s spent, barley - the appropriate way. 
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The dry ing of b r e w e r ' s spen t g r a i n provides an i n t e r e s t i n g 
example of an i n t e r m e d i a t e technology in t roduced by a u n i v e r s i t y 
in deve loping c o u n t r i e s us ing l o c a l l y - a v a i l a b l e m a t e r i a l s and 
manufactur ing r e s o u r c e s . While t h e r e i s no doubt t h a t a much 
more a p p r o p r i a t e advanced teohnology could be dev i sed t o share 
some of t h e advantages of t h e i n t e r m e d i a t e technology, e . g . 
t h e use of s o l a r energy, as t h i n g s s tood in mid 1978, the 
i n t e r m e d i a t e technology could more than hold i t s own might be 
judged t h e a p p r o p r i a t e technology in every sense . 
APfROHilATE TECHWOLOGY, 3RIJJU«.A 
236. VEPA (K Ram). Appropr ia te technology in S r i Lanka. Appropr ia te 
Technology, 3 . 3; 1976, November; 1 7 ^ . 
Desc r ibes t h a t t h e r e i s c o n s i d e r a b l e i n t e r e s t c u r r e n t l y 
amongst s c i e n t i s t s , eng inee r s and p o l i c y makers on the p r a c t i -
c a l l y of us ing a p p r o p r i a t e technology in S r i Lanka. This i s 
p a r t i c u l a r l y s i g n i f i c a n t s i nce the country has u n t i l now been 
"Wes te rn -or ien ted" due to i t s long a s s o c i a t i o n wi th the west 
fo r over four c o u n t r i e s . A permanent s e c r e t a r y of t h e min i s t ry 
of nous ing , Math Amar Kone, has observed t h a t for country 
l i k e o r i Lanka, a p p r o p r i a t e technology should be viewed as p a r t 
of a n a t i o n a l s t r a t e g y fo r development. I t must be based on 
s e l f - r e l i a n c e and hard work . 
APHtOmiATE T£CHrjOi-OGY, STOVE 
237. JOSEPH U ) and DHAI^AHAiM (YJ). . des ign s t r a t e g y for the imple-
menta t ion of s toves programme in developing c o u n t r i e s . Appro-
p r i a t e TecirmolofeTjS. 1; 1981, June ; 21-2 . 
Desc r ibes t h a t i t i s l i k e l y t h a t wood and o ther biomass 
f u e l s w i l l con t inue t o be t h e main f u e l fo r most people in 
developing c o u n t r i e s fo r some t ime . At l e a s t t en s tove p r o -
grammes in t h i r d world c o u n t r i e s have been i n i t i a t e d betv/een 
1955-75 bu t none of t h e s e have led t o t h e widespread use of 
b e t t e r s t o v e s which could markedly reduce t h e demand on biomass 
f u e l . The most impor tan t problems f a i l u r e of s tove programmes 
i n t h e p a s t summarized. Desigxi and c o n s t r u c t i o n i s a l s o descr ibed 
in d e t a i l . I t i s very simple and u s e f u l fo r domestic purposes . 
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238. SAOAR (GYiU^ ). Fuel-efficient, smokeless stove for rural India. 
Appropriate Technology, 7, 2; 1980, September; 23. 
Describes that in India, a stove programme was taken up 
to evolve a suitable design of firewood chulha which would 
eliminate, as far as possible, the production of smoke. This 
type of chulha has been developed in Jal Nigam is suitable for 
conventional fuel used in rural areas i.e. firewood and cow-
dung cakes. This design has two pot seats, and an A.C. pipe 
chimney consisting of a 75 mm diameter fitted with an cowl 
at the top. Between the second put seat and the chimney a smoke 
channel is provided. In the centre of this channel an A.C. 
sheet damper - a heating controlling device is fitted. With its 
proper use, smoke possess off, much heat is used and the food 
is cooked faster. It is more suitable for avoiding various 
types of diseases causes by large smokes. 'With this improved 
contraption cooking is no longer an ordeal and there is a 
saving of about 20^ in fuel is well as time. It is illustrated. 
APPROfHiATi. TEGHi^OLOGY, STOVE, BNAGLADE3H 
239. ELLIOTT (Katherine). Two stoves in one-from Bangladesh. 
Appropriate Technology,10, 1; 1983, June; 30. 
Describes the stoves that cook well but useless fire-
wood Can make a valuable contribution to human welfare. Many 
modern designs are being developed which can be constructed and 
modified locally. The Lovena stove which originated in 
Guatemala, and improved versions of the Indian "Chullaii" are at 
least attracting the world attention. In Bangladesh, two stoves 
in one hase developed. This stove which offers the option of 
two differently sized fire compartments provides a genuine 
benefit, making it just a little more possible to cook more 
than once in the day for the smaller children. Construction is 
also descrined with illustration. It is very useful in saving 
of cooking fuel. 
APPftOmiATE TECHi'^ OLOGY, STOVE, CHARCOAL, SUDAN 
240. ALBEE (Alana). Kunun el Jadid: Introduction of an improved 
charcoal cooking stove. Appropriate Technology, 11, 1; 1984, 
June; 12. 
Describes the introduction of any new tecJrmology requires 
close cooperation with the local community and this work has a 
strongly educational element. Outlines some of the lessons 
learnt by a successful programme to introduce, new, fuel saving 
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s toves in the south of Sudan. The Kanun e l J ad id i s being 
in in t roduced t o house holds in low-income a r e a s . The a i s -
cuss ions and p r e s e n t a t i o n have proved convincing to many 
people in Juba , and demanded i s fo r out weight ing tiie p roduc-
t i o n or new s toves a t p r e sen t . Juba i s b e n e f i t i n g from the 
i n t r o d u c t i o n of the Kanun e l J a d i d . I t i s cheapes t and 
s i m p l e s t d e v i c e . The c o n s t r u c t i o n and a p p l i c a t i o n s a re a l s o 
d e s c r i b e d in d e t a i l v/ith i l l u s t r a t i o n . 
APPxiOffilATji TECHi^ OLOGY, STOVE, RICE HUSK, PHILIPPLNES. 
2 4 1 . CHAiNiCO (Mario P ) . Rice husk s t o v e . Appropr ia te Technology. 
5, 3; 1978, November; 18-9. 
Desc r ibe s r i c e husk s tove has been developed in 
P h i l i p p i n e s . This dev ice looks l i k e a square s l a b dredged out 
of a s tove c u t t e r workroom. A l a r g e , f u n n e l - l i k e cone f u l l of 
r i c e husks , then a l e n g t h of ga lvan i sed sheed p ipe and a 
r e c t a n g u l a r cement b lock . This s t oves sends out an almost smoke 
l e s s hea t t h a t pours i n t o t h e two b u r n e r s , cooking foods , b o i l -
ing l i q u i d s , soups and o the r s t a p l e s in d o u b l e - quick t ime . 
Hice husk uses as cheap and a l t e r n a t i v e f u e l fo r cooking, and 
o the r pu rposes . This s t ove i s very simple and low c o s t . The 
des ign i s a l s o desc r ibed in d e t a i l e d wi th diagraja. 
APPROPRIATE TECHNOLOGY, STOVE, SAW-DUST, KjQNiYA 
242. THQRTON (J im) . Successful , s a w d u s t - b u r n i n g s t o v e . Appropr ia te 
Technolojgy„ 10. 4; 1984, March; 3 1 . 
Descr ibes t h a t t r u l y a p p r o p r i a t e t echno log ie s should 
f u l f i l f e l t needs and use l o c a l l y a v a i l a b l e r e s o u r c e s . A simple 
sawdust -burning s t o v e , developed l o c a l l y , which i s becoming very 
popular in t h e mount kenya a re a s . I t i s easy fo r engineers to 
d e s i g n sawdust s t o v e s . As a cooking s t o v e , i t i s much b e t t e r 
than o the r d e s i g n s . This s tove has been developed spontaneously 
by t h e people who w i l l use i t . I t i s very low c o s t and s imples t 
dev ice fo r t h e sav ing cooking f u e l . 
APPROPRIATE TECHiNOLOGY,* WATER, DEVICES, FILTER 
243. CANSDALE (George). s imple low maintenance water f i l t e r s u i t -
able fo r v i l l a g e u se . Appropr ia te Technology.3. 1; 1976, May; 
8-9. 
Describes that various agencies has been developed 
projects but are costly, and need skilled and regular mainte-
nance. Sea water supply system has developed. It is simple to 
work, whether with hard or power pump. It is most useful built-
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in danger s i g n a l , for when the water i s c l ean i t must have 
come through the b u r i e d u n i t , While i t seems t h a t t h e SWci 
u n i t can be of most s e r v i c e t o d i s t a n t v i l l a g e s , "tiiis low 
technology approach i s a l s o v a l i d fo r many o ther purposes 
in f r e s h wa te r . I t s use i s being i n v e s t i g a t e d for p r e -
f i l t e r i n g f i n e spray i r r i g a t i o n water and fo r r e c i r c u l a t i o n 
in v e g e t a b l e - washing p l a n t s . I t i s s u i t a b l e on ooth grounds 
fo r t h i r d world v i l l a g e s u p p l i e s and fo r p r e s s u r e f i l t e r s of 
a l l k i n d s . Diagram shows i t s working and the photograph i t s 
c o n s t r u c t i o n , 
AJ^ PHOPRxATc; TjiCHlMOLOGY, WATiB, DiiVlCES, FILTER, lRAi\F 
244. MERCHAtNiT (MM), I n t e r m i t t e n t water f i l t e r . Appropr ia te 
Technology.3 , 3; 1976, November; 2 2 - 3 . 
Desc r ibe s t h a t a s imple s o l u t i o n t o the widely spread 
problem of p o l l u t e d wa te r s in sou thern I r a n , an " i n t e r m i t t e n t 
Water F i l t e r " was c o n s t r u c t e d , i n s t a l l e d and t e s t e d for e f f i -
c i ency , s i m p l i c i t y and economy. P re l imina ry t e s t have been 
s u c c e s s f u l in demons t ra t ing removal of suspended m a t e r i a l and 
harmful b a c t e r i a t o a l e v e l s a t i s f a c t o r y fo r human consumption. 
I t i s very simple d e v i c e . Cons t ruc t ion and important f e a t u r e 
a re a l s o de sc r ibed wi th ske t ch . 
APPROPrtlATE TECHNOLOGY, V/ATER, DEVICES, PUMP 
245. JOYCE UNlG). Humphrey Pump. Appropr ia te Technology ' s . 3; 1978, 
November; 27-9 . 
Descr ibes t h a t water pumping i s of ten a prime r e q u i r e -
ment in many under developed a r ea s of t h e world. V/ind m i l l 
pxomps can be used b u t t h e r e a re many p l a c e s , p a r t i c u l a r l y i n -
land , where t h e wind i s very l i g h t and u n c e r t a i n . For these 
p l a c e s , Humphrey pumps which mainly c o n s i s t of p ipe work, are 
s u i t a b l e . Only the c y l i n d e r head and water va lue box r e q u i r e 
manufacture and t h e s e can be made in any smal l workshop. These 
pijmps a r e simple and cheap. I t s d e s i g n and p r i n c i p l e s a re a l so 
d e s c r i b e d in d e t a i l e d wi th diagram. Humphery pump i s s t i l l 
under development t o meet t h e l o c a l r e q u i r e m e n t s . 
246. MORGAN (Pe te r R ) . Simple low-cos t water pump for shal low w e l l s . 
Appropr ia te Technology.8. 3; 1981, December; 13-6. 
Descr ibes t h a t a s imple hand pump has no l eve r and 
no l e a t h e r s e a l . I t u ses s tandard water p ipe f i t t i n g s , PVC 
p i p i n g and s tandard n o n - r e t u r n v a l u e s in i t s c o n s t r u c t i o n and 
i s e a s i l y t o make. I t i s a low c o s t pump b e n e f i c i a l f o r r u r a l 
peop le . I t has a l s o many advantages and d i s a d v a n t a g e s . Various 
des igns of the pumps a r e a l s o d i scussed wi th i l l u s t r a t i o n s . 
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APmOPRlATE TECHNOLOGY, WATER, DEVICES, PUi^ IP, INDIA. 
247. BAlNlERJEE (NR), Ground water piomping dev ices and f u t u r e 
p r o s p e c t s in I n d i a . Stateman (De lh i ) , 1983» A p r i l 29. 
The author says in the con tex t of t he massive programme 
for the development of ground water in t h e coun t ry , a l l out 
e f f o r t s a r e needed t o meet the energy demand fo r ground water 
pumping in a s u s t a i n e d manne. The s a l i e n t measures suggested 
f o r adopt ion in t h i s r ega rd a re as i e . a l t e r n a t i v e dev ices i e 
s o l a r pumps, wind m i l l s e t c , wherever f e a s i b l e should be encou-
raged fo r i r r i g a t i o n piorposes to save energy. Mini micro hydro 
energy systems should be taken up e x t e n s i v e l y in cana l drops , 
r i v e r f a l l s , e t c , t o meet the energy requ i rements of such 
groups of pump s e t s , tube w e l l s / w e l l s which are loca ted fa r 
from the load c e n t r e s in the r u r a l a reas in developing 
c o u n t r i e s , 
APPROPRIATE TECHNOLOGY, WATER, SAW MILL, COLUIvIBiA 
2A8. BURTON (John) and HOLLAND (Ray). Sawmill in Colvmibia. Appropriate 
Technology^ 10, 3; 1983» December; 25. 
Authors d e s c r i b e how a Columbia v i l l a g e community s e t 
up a communal sawmill t o use t h e su rp lu s power produced by a 
micro h y d r o - e l e c t r i c p l a n t and how the community was involved 
in bo th p lann ing and b u i l d i n g the saw m i l l . In the r u r a l a reas 
of c o u n t r i e s wi th s u i t a b l e r i v e r s and r a i n f a l l , microhydro-
e l e c t r i c power can prov ide t h e power fo r smal l r u r a l i n d u s t r i e s 
a t a c o s t lower thaji c o s t a re kep t down by us ing a p p r o p r i a t e 
hard ware and c i v i l work de s ign , and p a r t i c u l a r l y i f s e l f - h e l p 
c o n s t r u c t i o n i s used. I n t e r m e d i a t e technology development group 
i s con t inu ing in a number of c o u n t r i e s t o demonst ra te t h i s 
and t o t r y and encourage i n s t i t u t i o n a l suppor t t o enable t h i s 
type of l o c a l i n i t i a t i v e t o f l o u r i s h , 
APPROPRIATE TECHiMOLOGY, WIND 
249. \iJlW TECHIMOLOGY makes b ig advances . P a t r i o t . 1983. September 22. 
Descr ibes t h a t wind machine i s t he a l t e r n a t i v e t echno-
logy which has made r a p i d advances among t h e dormant energy 
t e c h n o l o g i e s h u r r i e d l y r ev ived a f t e r t he energy c r i s i s s t ruck 
the world almost adecade back. Survey observes the poor r e s -
ponse of n a t i o n s in t a k i n g the r o l e of wood and o ther biomass 
forms as an element of n a t i o n a l p lann ing for energy, B r a z i l 
wi th i t s ambi t ious programme for c o n v e r t i n g v/ood t o charcoa l and 
13 o 
p l a n t m a t e r i a l t o l i q u i d f u e l s i s axi excep t ion . Regarding so l a r 
energy, t h e s l u r r e y s t a t e s t h a t d e s p i t e i t s q u a n t i t a t i v e po ten -
t i a l as a r e s o u r c e s b a s e , has n o t advanced t o a s t age where 
one can measure i t s c o n t r i b u t i o n r e l i a b l y on a n a t i o n a by na t i on . 
Paper has analysed v a r i o u s a s p e c t s of economic r e c e s s i o n and 
eva lua ted i n d i c e s t h a t r e p r e s e n t energy consumption l e v e l s in 
a s o c i e t y . 
APmOPRlATE TECiil^ OLOGY, WIND, DEVICES, PWiP, WATER 
250, BADE ( P e t e r ) , O s c i l l a t i n g water pumping wind-machine for small 
f low r a t e s and deep w e l l s . Appropr ia te Technology,. 3 . 1; 1976, 
May; 7 . 
Desc r ibes t h a t t h e r e c i p r o c a t i n g pump i s the common and 
most s imple system used fo r ptimping water out of deeper we l l s 
in smal l flow r a t e s . This r e c i p r o c a t i n g pump w i l l be dr iven by 
a man us ing a simple l e v e r armor, i f a more cont inuous water 
flow i s n e c e s s a r y , by a slow running wind m i l l . Here desc r ibed , 
a wind machine for d e r i v i n g a deep w e l l p i s t o n pump in which 
tecjrinology i s much l e s s demanding than t h a t of more h igh ly 
s o p h i s t i c a t e d r o t a r y wind t u r b i n s . I t i s simple and has r e c e i -
ved g r e a t importance from developing c o u n t r i e s . The cons t ruc t ion 
and a p p l i c a t i o n i s a l s o d e s c r i b e d wi th i l l u s t r a t i o n . 
APPROPRIATE TEGhi^ 'Oi^ OOY, wmD, MILL 
2 5 1 . FRAHMKEL ( P e t e r ) . V e r t i c a l Axis wind-machines. Appropr ia te 
Technolop;v. 3 . 2; 1976, August; 17-9. 
Descr ibes t h a t t h e need fo r a r o t a t a b l e head and for 
t r a n s m i t t i n g the r o t a t i n g mechanical s h a f t power througn a 
r i g h t - a n g l e causes a few compl ica t ions t h a t i n e v i t a b i l y inc rease 
t o complexity and c o s t of h o r i z o n t a l ax i s t r a d i t i o n a l wind m i l l 
d e s i g n s . Therefore t h e r e has been much i n t e r e s t r e c e n t l y in 
s o - c a l l e d v e r t i c a l a x i s wind machines. Only commonly used exam-
p l e of a v e r t i c a l a x i s wind-machine i s the s tandard m e t e r o l o g i -
c a l anemometer, wi th t h r e e or four cups mounted on r a d i a l arms 
t h a t sp in a v e r t i c a l s h a f t t h i s i s very s imple and low-cos t 
d e v i c e . None of t h e s e problems seem in supe rab l e and t h i s i n -
genious dev ice appears s u f f i c i e n t l y promising t o offer tlrie 
chance of a major b r e a k - through in t h e use of wind energy. 
Two main types of v e r t i c a l a x i s machine a r e c i i r r en t ly a t t r a c t -
ing a t t e n t i o n and a l s o de sc r ibed the c o n s t r u c t i o n and p e r f o r -
mance of v a r i o u s p r o t o t y p e s . These dev ices ge t a t t r a c t i o n 
inform many developing c o u n t r i e s . 
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